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TO HER ROYAL HIGHNESS 


THE PRINCESS. AMELIA. 
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WITH the greateſt Deference and 
Reſpect, I have the honour to preſent 


the Sequel to Mentoria to your Royal 
Highneſs's conſideration; if my per- 


formance ſhould obtain your approba- 
tion, and in any degree prove conducive 


to your inſtruction or amuſement, my 


ambition will be amply gratified. 


I am perfectly convinced your acquired 
accompliſhments and innate amiable qua- 


lities, may juſtly claim the tribute of 
Applauſe; but as Praiſe is too apt to de- 
generate into Adulation, I ſhall purſue 


the unerring dictates of Simplicity and 


Truth, and with the moſt ardent zeal 

exhort you to perſevere in the attain- 
ment of Knowledge, in every depart- 
ment of mental cultivation. 


| Elevated Rank bears no ſpecific $5 


in the Scale of Merit, unleſs it is coun- 
terpoiſed by Moral Excellence and In- 
tellectual Treaſures ; let this conſidera- 
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tion excite. in your Royal Highneſs an 
invariable emulation to Dignify your Il- 
luſtrious Birth, by the Brilliancy ol, your 
intrinſic Virtues. 7 5 

Accept, Moſt Gracious Princefs, my 
ſincere wiſhes that you may attain pre- 
eminence in every ennobling property 
that can inform the Underſtanding, or 
refine the Heart; as the means of effect- 
ing this important purpoſe, diligently 
explore the wonders of Nature, which 
will inſpire you with implicit reverence 
for their Primary Source. | 

Theſe ſublime impreſſions cannot fail 
to produce in your Royal Highneſs, that 
dignity of character and "conſiſtency of 
conduct, which: will inſure Preſent Hap- 
pineſs, and entitle you to Future Re- 
ward: in the earneſt hope that you may 
enjoy theſe Bleſſings to the fulleſt extent, 
I remain with the moſt profound Reſ- 
pect, and perfect Submiſſion, 
Pour Royal Highneſs's 


Moſt Devoted and Obedient Servant, 


25th March, 1799+ 


. Ann Murry. 


PREFACE. 
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Tas Author preſents the following 
Dialogues on. . Aſtronomy and Natural 
- Philoſophy 19. the Public, as the Sequel 
to Mentoria; and flatters herſelf that 
they will prove 1 uſeful to thoſe who fa- 


_ Your, them with their attention. . The 
- ſubjects ſhe has choſen are of ſuch a ſub- 


lime nature, and their ſcientific proper- 


"ties ſo diffuſive and profound, it may be 
 needful to obſerve, that ſhe has endea- 
voured to ſelect only thoſe branches that 
tended to promote the general deſign of 
her performance, which was pri ncipally 
to inſpire young minds with due reve- 
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rence for the univerſal operations of Di- 
vine Wiſdom, manifeſt in the various 
parts of the Creation. In a work of this | 
kind, it is impoſſible to offer any thing 
new, or that has not-been more ably diſ- 
cuſſed by perſons of ſuperior abilities and. 
refined claſſical learning ; yet it may be 
productive of, great benefit to the riſing: 
generation, to place theſe axioms or ſelf- 
evident truths i in ſuch a point of view, as 
to impreſs the Juvenile Reader with a 
juſt conception of the regular order of 
the Univerſe, and the collateral depend- 
ence of every atom of which it is com- 
-poſed. The prevalent relaxation in the 
ſyſtem of moral rectitude, Aims the 
"moſt energetic” exertions to counteract 
its pernicious conſequences ; and no Ne- 
medlies can be ſo effeaclous as thoſe that, 
by early permanent impreſſions, invigo- 
rate the principles on the immutable ba- 
ſis of holy confidence, derived from the 
emanations of the Supreme Being, which 
Philoſophy unfolds, and renders con- 
e formable. 
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formable to our finite powers. It may 
perhaps be deemed preſumptuous in the 
Author, to attempt a work replete with 
fuch abſtruſe and varied ſubjeds for in- 
veſtigation ; ſhe therefore as the means of 
extenuation, begs leave to plead, that ſhe 
hopes and truſts her zeal will be accept- 
ed, as a fubſtitute for the defects which 
ſhe is conſcious - the moſt candid Critic 
may diſcover in the execution of her 
plan. Aſtronomy and Natural Philoſo- 
phy ſhould be conſidered the native 
ſpring of dignified human ſcience, as 
being the ſource from which the moſt 
ſublime and general inſtructions are ob- 
tained, it conſequently cannot fail to be 
eſſentially beneficial, to convey thoſe fer- 
tilizing ſtreams of information into a va- 
riety of different channels, and to trace 
their cauſes and effects in every object 
our ideas can compaſs, from the ſpan- 
gled Etherial Firmament to the opaque 
regions of the Earth, and the profound 


abyſs of the Ocean. Theſe reſearc hes 
una void 


| 
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unavoidably produce conviction of the 
Divine Efficient Power and Omnipre- 
ſence, which in youthful minds, un- 
warped by prejudice, and unſullied by 
immorality, infallibly. operates as an an- 
tidote againſt the inroads of Vice, and 
in every age, ſtate, and condition, proves 
a perpetual incitement to Virtue, 
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DIALOGUE I. 
MONDAY. 


On Aſtronomy, and the Sun, and 
; | Planets. | 


= . | 
Mentoria. 


I have. no doubt, my dear Lady Mary, you 
=. recolleQ that in our converſation on the 
Sciences, I engaged on fome future occaſion 
to expatiatg more fully on the ſubje& of Aſtro- 
nomy,, on which I wiſh to fix your attention, 
and will uſe my beſt endeavours to explain the 
Elements of that ſublime ſtuſ p. 
Lad Mary, I am rejoiced, Mentoria, you 
have fo ſpeedily. fulfilled your kind intention, 
B | and 


— tl 
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and 1 ſhall hope to derive much entertainment, 

ti as well as improvement, from your inſtructions, 

| | on a branch of education, of which I have fo 
flight a knowledge. 

Ment. You have an idea (though perhaps 
an' imperſect one) of what are uſually called 
the Heavenly Bodies, or luminaries, which ap- 
pear in the Celeſtial Hemiſpheres; I ſnall - 
therefore proceed briefly to deſcribe the Solar 
Syſtem, which comprehends the Sun, all the 
Planets, their Satellites, and alſo the Comets. 
The Sun, which: is the center of this ſyſtem, 
continues ſtationary, that is, always in the 
ſame place; but revolves upon his own Axis, 
in the ſpace of about 4wenty<five days and an 
half. The Planets, which are ſeven in num- 
ber, conſtantly move round him in their reſpee- 
tive ſpheres, The names. of theſe Planets, 

_ which are ranked according to their ſeveral dife 
tances from the Fun; are Mercury, Venus, 
the Earth, Mars, Jupiter, Saturn; and the 
Georgium Sidus. Mercury, and Venits, are 

called Inferior Planets, in cohſequience of their 
moving within the Earth's 6rbit; By whith fs 

2 be underſtood, 'the being nearer id thE Sun. 

ars, Jupiter, and the Georgium Sidus; ure 


e ſupetior — 9 orbits or 
paths 
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paths are without that of the Earth, which 
conſequently removes them further from the 
Sun. The term Planet is derived from the 
Latin word Planeta, roving, or wandering, 
which denotes their quality. = 

Lady Lowiſa, I wait with eager expeQation 
to hear your deſcription of the Sun, 

Ment. The Sun, which is the ſource of 
light and heat, has been ever imagined to be 
a Globe or ſpherical body of fire. Doctor 
Herſchel, in ſome late obſervations, appears 
to be of a different opinion, and aſlerts, that 
the Sun is an opaque body, and has hills, and 
vallies ; but as this is a new theory, it may 
be beſt to regard it only as ſuch, till the point 
is proved beyond the poſhbility of -a doubt. 
The diameter of the Sun is computed to be 
893,522 Engliſh miles, his diſtance from the 
Earth, 95 millions of miles, and his proportion 
of magnitude compared with the Planet we 
inhabit, more than a million times as large. 

Lady M. I am aſtoniſhed at your account 
of the Sun's dimenſions: it does not appear f 
ſo great a ſize as you deſcribe, | 
 - Ment. Which is to be aſcribed to the im- 
menſe diſtance the Sun is from the Earth: 
it is from this cauſe, that the Moon does not 
appear ſmall proportioned to her real ſize, 

7-04 when 


when compared with the Sun, as ſhe is ſo 
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much nearer to us, every diſtant object ſeeming 
as a natural conſequence leſs, the farther it is 
removed from our view, 

Lady L. How wonderful it is, that theſe 

bodies ſhould appear ſo bright and perform 
*their courſes with ſuch regularity, 
, Ment, You will ceaſe to be. ſurpriſed- at + 
theſe Hefis when you conſider, . that they are 
under the guidance of Supreme Power and 
Wiſdom; and the further you proceed in your . 
reſearches, the more you will be convinced, 
with the Royal Pſalmiſt, that + The Heavens 
«« declare the glory of God, and the Firmament 
% ſheweth his handy-work.” 
can clearly diſcern the brilliancy 
of the Planets; but have no idea 5 cheir ſorm, 


Lady L. 


or ſubſtance. 


Ment Their figure is that of 2 ſphere, 
or globe, and their motion conſiſts of revolving, - 
or turning round upon their own Axis, from 
' Weſt to Eaſt ; they alſo purſue a regular pro- 
greſſiye motion from Weſt to Eaſt, through | 
their orbits, and thereby complete their revolving + 
courſe round the Sun, which is invariably ſta- 


tioned in the center of their ſyſtem. :Their 
brilliancy they derive from the Sun, as they are 


* 
in 
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in themſelves dark, or opaque bodies, and by 
reflection tranſmit to us the light of that glo- 
rious luminary. Dr. Herſchel is of opinion, 
they may be poſſeſſed of ſome inherent light; 
but this is conjectural, a not to be reli · 
ed on. 

Lady M. I cannot comprehend what Orbits 
mean; pray Mentoria be kind enough to ex- 
plain their ſignification. 

Ment. Every ſubſtance that is round, or 


ſpherical, may be termed an Orb, and the ſpace 


in which that body is deſtined to move or act, 
is in effect the Orbit. Thus to render the ap- 


plication familiar to your perception, your eye 


from its round form, may be conſidered as an. 

Orb, and the ſocket which. contains it, con- 
_ ſequently its Orbit; but in a more enlarged 
ſenſe, it implies the path or. courſe in which 
any globular body moves, which often figura · 
| tively is termed the ſphere of action. 

Lady L. I now clearly. underſtand the term 
Orbit, and beg I may not protract your enter- 
taining inſtructions reſpecting the Planets ; but 
hope that. you will favor us with ſome further 
particulars reſpecting the Sun; as that is a 
ſubje& that intereſts me, in more than a com- 
mon degree. | 


B3 : Ment, 
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Ment, I have already mentioned that the 
Sun revolves on its own Axis in about twenty= 


| five days, it may be proper to obſerve, that the 


Sun has alſo another motion, which is periodi- 
cal, and is an elliptical, or nearly circular direc- . 
tion round the common center of all the pla- 
netary revolutions; and as this center nearly ap- 


| proaches to the Sun, he may with propriety 


be regarded as the center of the planetary ſyſtem. 
Lady L. How can it be poſſibly known, 

that the Sun revolves on its own Axis? 
Ment, By obſervations reſpecting the Ma- 

culz or ſpots, which evidently appear _ 


Dis ſurface, 


Lady M. I remember your mentioning the 
ſpots on the Sun in ſome of your former in- 
ſtructions: I wonder who firſt diſcovered them. 

Ment. Galileo the famous Italian Aſtrono- = 
mer, who perceived them about the year 1610. 
Various opinions have been formed reſpecting 
their cauſe, and quality; the moſt probable 


eonjecture is, that they are occaſioned by an 


eruption of fmoke, or other matter, of. an 
opaque nature from the Sun's furface, whilſt 
many ſuppoſe they are volcanoes in the Sun; 
but theſe are ſubjects too occult and profound 


for human inveſtigation. In contemplating 
. the 
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the ſplendor, beauty, and univerſal influence 
of this glorious luminary, as connected with the 
folar fyſtem, we may with "Thomſon declare, 
He is the © beſt Image here below of his Cre- 
ator.” His beams produce Light, Heat, and 
every other enlivening property to cheer, invigo- 
rate, and perfect the general purpoſes of exiſt- 
ence, in the animal and vegetable world: and 
to him apparently, we are indebted, (as the in- 
ſtrument of his Divine Creator's power) for 
every terreſtrial bleſſing that we enjoy: therefore 


he is not only an object tranſcendently entitled 
to admiration,. but alſo a ſubject worthy of 


ſerious attention; as in the ſublime language 
of Milton, we may alſo obſerve, that he is 
4 of this great World, both Eye, and Soul; 
„yet mutt acknowledge God, his greater,” 
Ia L. I feel very forcibly the juſt oh- 
'ſervations you have made on the Sun; and 
: hope that you will now E 3 
as the Plants. 

ent. Mercury, which is nearer to the 


—— any other of the Planets, completes 


his courſe round him in the ſpace of about 
88 days, or _— — * which con- 
ſitutes/his year. 

* WE Ddeid my interrupting . 
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dear Mentoria z but how is it poſſible that three 
months ſhould be a year ? 
Adent. The word year may be regarded as 
an indefinite term, as the ſpace of time each 
Planet takes to complete its courſe round the 
Sun, is conſidered its complete year. The 
proximity of Mercury to the Sun renders his 
heat intenſe, the degrees of which have been 
computed to be ſeven times greater than what 
is experienced in the Torrid Zone, therefore - 
there is every reaſon to conclude, that the tem- 
perature of this Planet, muſt differ very eſſen- 
tially from that of the Earth, or it could not 
in the natural courſe of things long remain in 
that ſtate, as it has been computed, that the 
degree of heat Mercury derives from the Sun 
is 7 times what the Earth receives, which is 
reckoned ſufficĩent to make water boil, Mer- 
cury is but rarely perceived, as he is uſually 
- hid in the ſplendor of the Sun's rays, which 
prevents the period of his rotation on his 
.own Axis being known. This Planet changes 
his Phaſes, by which is to be underſtood, ap - 
- pearances and poſitions, in nearly the ſame 
manner as the Moon, according to his ſitua- 
tion with reſpect to the Earth and Sun. He 
never appears quite full, which is ocaſioned by 
| | 8 his 
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his bright ſide being only turned directly to- 
ward us, when he is ſo nearly approached to 
the Sun, as to be obſcured by his beams, By 
theſe different Phaſes it is evident he is not 
endued with native light, which if he poſſeſſed - 
would cauſe him always to preſerve a circular. 
or.round appearance.. 

Lady M. Ho large is Mercury? 

. _ Met. His digmeter i is 3261 Engliſh Miles, 
and his mean diſlance from the Sun 36 Millions 
of Miles; his motion is ſo rapid in his revolu- 
tion round the Sun, it is computed at the rate 
of 95000 Miles in an hour. 

Lady L. 1n.theſe. wonderful inſtances of 
Divine perfection, it is not poſlible to expreſs. 
the aſtoniſhment they produce, . 

Ment. . Mercury, which is the ſmalleſt of 
the inferior Planets, as I have before mentioned, 
can be but rarely ſeen, as the reſplendency of 
the Sun's beams generally renders him inviſible ; 
when he is perceptible he has a bright appear- 
ance, blended with a light tincture of blue, 
as the Orbit of this Planet is between the 
Earth's Orbit and that of the Sun; if.it were 
in, the ſame plane as the Orbit of the Earth, 
Mercury would frequently. be ſeen to croſs the 
hey . diſk of the Sun ; but as the planes of 

. their 
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| their Orbits are not perfectly coincident, this 


but ſeldom happens ; when it occurs, it is cal- 
led a tranſit of Mercury over the Sun's diſk, 
the Planet then appearing like a black ſpot on 
the face of the Sun : the next that will probably 
be viſible, will be on the 9th of May 1799, an 
event that you will moſt likely have the plea- 0 
ſure of viewing if the weather is propitious. 
Lady M. I ſhall have great ſatisſaction in 
obſerying the tranſit, and we are much obliged 
to you for affording us this information. 

Ment. Venus is the next ſubject of our at- 
tention, and the ſecond Planet from the Sun: 
her diameter is 7699 Engliſh miles. Her 
revolution round the Sun is performed in 224 
days, and her mean diſtance from the Sun is 68 
millions of miles; her diurnal rotation on her 
own Axis, is nearly 23 hours and a half. 
This Planet when fhe appears to the Weſt of 
the Sun, riſes before him in the morning, and 
is con ſequently denominated the Morning Star; 
but when ſhe appears to the Eaft of the Sun, 
ſhe ſhines after he ſets, and from thence is cal- 
led the Evening Star; in each of theſe ſituations, 
ſhe remains alternately, for nearly 7 months 
and a half. There is great reaſon to ſuppoſe 
this Planet has an atmoſphere, as certain dark 


— 
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moveable ſpots have been diſcovered on her 
diſk, and aſtronomers have perceived mountains 
on her ſurface, When viewed through a tele- 
ſcope the is but ſeldom ſeen to ſhine with a full 
face, her phaſes varying like thoſe of the 
== and her enlightened. part. is invariably 

ard the Sun. 

Can Venus be 3 without 

the aid of a Teleſcope? 
Men. She can be clearly ſeen by the naked 
eye, on account of her peculiar brightneſs, which 
- exceeds that of every other Planet; her luſtre 
has a whitiſh appearance, and is fo brilliant ſhe 
is frequently viſible in the day time even when | 
the Sun ſhines, and ſhe has often been miſtaken | 
for a Comet, when ſhe is about 40 degrees re- 
moved from the Sun. This Planet as a morn- 
ing Star, is ſtyled by the Poets, Phoſphorus. 
or Lucifer; and when ſhe ſhines after the Sun 
ſets, and is hence called the Evening Star, the - 
is denominated Heſperus, or Veſper. The 
- ancients expreſſed an extraordinary degree of 
„Feen for this Planet, on acceunt of her 
Lach l. Wich what delight I ſhall now 
view the ſtarry firmament, which before I 
received your inſtructions on Aſtronomy, I did 
Bo. not 
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not _ with the attention and allroaration it 
deſerved. 
Meant. You have hitherto, du theſe 
glorious Orbs, as mere oſtenſible objects, with- 
out being able to reflect on their importance, 
magnitude, or diſtance; and it is by the aid of 
Science alone, and the labours of perſons of pro- : 
found learning, that you can poſſibly acquire a 
competent knowledge of ſuch/important truths. 
The next Planet to Venus is the Earth, whoſe an- 
nual revolution round the Sun is performed in 
365 days, five hours and 49 minutes, being rather 
more than twelve months; her, diurnal rotation 
on her on Axis is completed in about 24 hours, 
her mean diſtance from the Sun is computed to 
be 95,000,000 Engliſh miles, and her Diameter 
"wo Miles.. | 
Lac L. Pray Mentoria what: in-the ans 
chat ſometimes there are 29 2 month 
of February? 5 
| Ment. . time thet the 
Earth ſpends in her annual revolution round 


_ - the Sun, which by the foregoing ſtatement, you 


will clearly perceive is more than 365 days, it 
becomes neceſſary every fourth year to add one 
day to the month of nnn called 

a * 
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Biſſextile or thaw year, which conſiſts of 366 
days. 

Lady L. It appears almoſt incredible that 
the Earth ſhould. be in conſtant motion, which 
mult be the caſe, from. the account you give 
of her rapid progreſs round the * and her 
rotation on her own axis. 

Meni. In a variety of inſtances. we are re- 

quired to ſtretch our belief, when the ſubjects 
are above our comprehenſion; but in the pre- 
ſent caſe, the fact is demonſtrated beyond the 
poſſibility of a doubt, which is clearly proved, 
by the viciſſitudes of the ſeaſons, the ſucceſſion 
of day and night, and a variety of other ſelf- 
evident means. To convince you of the rapi- 
dity of its motion, I. ſhall. inform you that the 
motion of the Earth in its Orbit, is computed 
at the rate of 68 thouſand miles in an hour. 

La M. I am ſurprized this rapid motion 
is not perceptible; L had no idea how faſt 1 
was travelling, even when I. am aſleep. 

_ Ment. Extraordinary as it may appear, it 
is a certain fact, that the Earth in its revolu- 
tion on its on axis, moves with a degree of ve- 
locity almoſt incredible to our finite conception z 
as from. the moſt accurate calculations it ap- 
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pears, that the inhabitants of London are con- 
veyed by this diurnal rotation 560 miles in the 
ſhort ſpace of an hour; and at the Equator, it 
is computed its progreſs and hourly motion is 
at the rate of goo miles. 

Lady L. What is the cauſe of our not per- 
ceiving the motion of the Earth? 

Ment. The regularity of its progreſs pre- 
vents your feeling the ſenſible effect of its re- 
volutions ; if the ſlighteſt obſtacle occurred, and 
the motion confequently became irregular, the- 
whole Globe would perceive its force ; but as 
the Earth is guided in its reſpective revolu- 
tions, by the fuſtaining hand of an all-wiſe - 
and gracious Providence, we muſt ceaſe to 
wonder at the uniformity, with which it per- 
forms its deſtined courſes. | 

Lach M. 1 know that the Earth is a fphere, . 
but T wiſh to be informed of the nature of its 
furface ; as I think the rocks arid mountains 
muſt rather alter its globular form. . 

Ment. The form of the Earth is not per- 
feetly round, but rather flattened at the poles, 
which is what is called a ſpheroid; the rocks, 
and mountains, Which are the greateſt height - 
form but inconfiderable- protuberances on fo 

DT | large 
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large a body, thereſore do not affect the bulk in 
any material degree. When we reflect on the 
various properties of this habitable Globe, and 
trace its qualities as a Planet, we are led in 
the firſt place to conſider the bleſſings we enjoy, 


and in the next, to look forward to thoſe which 


are in ſtore for us in the endleſs ages of eter- 
nity, when the preſent ſtate of things will 
be annihilated, and like the baſeleſs fabric of a 
viſion, leave not a wreck behind! 1 | 

Lady L. T wiſh: to be informed by what 
means you are convinced of the Rotundity of the 
Earth. 

Ment. The Earth being nearly of a ſpheri- 
cal form, as I have before ſpecified, is con- 
firmed by the following clear demonſtrations, 
The firſt inſtance I ſhall produce, is the cir- 
cumſtance of its having been failed round, which 
has been often effected by Navigators ſteering 
either in an Eaſtern or Weſtern direction, and 
- by purſuing the ſame courſe, returning to the 
Port from whence they begm their voyage. 


The next proof is, that we may clearly perceive | 
when we are on the ſea - ſhore, and obſerve a 
ſhip ſailing from us, the firſt part we loſe ſight 
of is the hull of the + veſſel, then the lower 
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parts of the, maſts and rigging, till by degrees. 
the maſts diſappear, and the whole object va» 
niſhes entirely, from our view. When a ſhip 
approaches near a port, the contrary effect mult 
be produced, the Mariners firſt perceive ſteeples 
of Churches, and other ſtructures of conſidera- 
ble height, and in regular gradation, houſes and 
inferior buildings, and at laſt the ſurface of the 
Earth becomes obvious to their ſight. The ir- 
regularity of the Earth occaſioned by the in- 
equality of its ſurface, is no argument in diſ- 
- favour of its ſpheroid form, as the projections 
on its ſurface occaſioned: by the contraſt of the 
higheſt hills, or the loweſt vallies, it has been 
computed, bear no greater degree of proportion, 
than the inconſiderable protuberances that are 
found on the rind of an orange, which by no 
means deſtroy the ſymmetry of its form, That 
we have no ſenſible proof of theſe extraordinary 
truths conveyed to us through the medium of 
our intellectual perceptions, does not prove a 
contradiction of their exiſtence; our powers of 
conception are great, but they are finite, and 
in a variety of other ſubjects, we are liable to 
evident deception, occaſioned by the limited im- 
preſſions our viſual. organs receive: therefore we 

| - | muſt . 
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muſt be thankful as frail beings, that we know 
enough to be ſenſible of the Omnipotence of 
God, and of our entire dependence on his Pro- 
vidence. 
La L. Pray, Mentoria, receive my moſt 
grateful thanks for your reflections on the bleſ- 
ſings we enjoy a and be aſſured, I will expreſs 
my ſenſe of them, by the moſt zealous efforts 
of gratitude and praiſe. 
ent. The next Planet above the Earth's 
Orbit is Mars, whoſe revolution round the Sun 
is performed in one year and 322 days ; his Di- 
ameter is 5312 Engliſh miles, and his mean di- 
ſtance from the Sun 145 million of miles, and 
his rotation on his axis is in 24 hours and nearly 
half, which conſlitutes the length of his day. 
Mars when ſeen through a teleſcope, is obſerv- 
ed like the Moon to encreaſe and decreaſe, but 
never appears horned ; it is therefore natural to 
conclude, -he does not ſhine by his own proper 
light, and that his orbit includes that of the 
Earth. This Planet when viewed by the eye 
unaſſiſted by glaſſes, appears * than Venus 
oy of a redder hue, 

Lach MH. I am ſurpriſed at ſuch a diſtance 

bury. the 


| 
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the length of time can be determined is exactly, 


as by hours and minutes. 


Ment. Theſe nice calculations are effected 
by mathematical demonſtrations, which reduce 
fuch profound ſubjeQs to the level of our com- 
prehenſions, and by clear ſimple means, don 


vince the moſt moderate underſtandings. 


The next ſubject which demands our atten- 
tion is Jupiter, which is the largeſt of all the 
Planets, and in reſpect to his diftance from 
the Sun, is the next in rank to Mars; his an- 
nual revolution round the Sun is performed in 
the ſpace of 1.1. years, 374 days, his Diameter 
is 90,255 Engliſh miles; his mean diſtance from: 
the. Sun is 494 millions of miles, and his rota» 
tion on his own axis is completed in the ſhort- 


ſpace of 9 hours and 56 minutes, by 


Which 


means the velocity of his motion is ſo great, 
that at his equatorial parts, it is computed to be 
25 times greater than that of the Karth, and its. 
rapidity is aſcertained at the rate of nearly 26 
thouſand miles an hour. The portion of light 
and heat that Jupiter derives from the Sun 
are proportioned to thoſe received on the Earth, 
as 37 to 1000 therefore it is pecuharly. fortu- 
nate for the inhabitants of this Planet, (and it- 
is highly probable there are ſuch) that he is at- 


tended- 
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tended by four ſatellites, or they would be but 
in a very cheerleſs dreary ſtate. The quick 
| ſucceſſion of day and night is another remark- 
able inſtance of divine wiſdom ; as by that 
means the ſpeedy return of day counterbalances 
the other diſadvantages of ſituation, In con- 
ſequence of the Axis of Jupiter being ſo near- 
ly perpendicular to his Orbit, he perceives no 
variations of ſeaſons, and this was mercifully 
ordained, becauſe if the Axis of this Planet 
had inclined any conſiderable number of degrees, 
the ſame proportion round each pole would 
have been involved for nearly fix years in im- 
penetrable darkneſs. When viewed through 
a teleſcope, Jupiter is found to be ſurrounded 
by faint ſubſtances, denominated zones, or belts, 
which are ſubjea to ſuch variations in their 
appearances, they have been frequently aſcribed 
to clouds, When obſerved by the naked eye, 
Jupiter is diſtinguiſhed for the white quality of 
his brightneſs, and in brilliancy exceeds moſt 
of the other Planets excepting Venus, which 
ſometimes is ſuperior inluſtre, This is the more 
extraordinary, when we reflect on his im- 
menſe diſtance from the Sun, and mult be in a - 
great meaſure aſcribed to his vaſt magnitude; 
* . on. 1 oy like 
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like Venus, he is ſometimes called a morning, 

and at other times an evening Star. 

- Lady M. You frequently mention Diame- 
ters, are they in any degree like circumferen- 

ces? W 

- Ment, As the means of defining a ſphere; 

or Globe, we muſt conſider it as a round ſolid 

body, the furface of which is equidiſtant 

from a certain point called its center, therefore 

a line drawn from one ſide to the other, through 

the center, is called its Diameter, whilſt the 

circumference' would imply the going entirely 

round that or any other object: it may. not be 
unuſeful here to add, that the term magnitude 
means fize, or bigneſs; altitude the height of 
any perſon, or thing; and plenitude fullneſs, all 
of which point out the dimenſions and quality 
of the reſpective 3 to which * are 
applied. 
Tady L. Whenever Þ heard o Planets 
mentioned, I thought that they were inconſi- 
derable in ſize, and by no means of the con- 
ſequence you repreſent; indeed. I never paid 
much attention, when they. were the ſubjeQ of 
diſcourſe, 

Ment, This indifference to things ſeeming- 
ly. too deep and abſtruſe for our comprehenſion, 
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is one of the principal ſources of the ignorance 
which ſo frequently prevails, even amongſt 
thoſe who ought to be better informed. On 
this ſubject I ſhall only remark, that on all 
topics, relative to the ceconomy of Nature, 
and the general ſtate of things, you ſhould ever 
employ your eyes, and ears, as inftruments to 
convey inſtruction; as there is ſcarcely' any 
branch of knowledge that is wholly unintelligi- 
ble, or that may not in ſome degree prove a 
valuable attainment. 

Lady. L. I will never neglect any means 
of receiving improvement; but one does not 


frequently meet with perſons e to * 


ſtruct. 

Ment. In that idea you are greatly miſtaken, 
knowledge does not wholly conſiſt in Scholaſtic 
learning; but ip a great meaſure is produced by 
obſervation - and practice. Illiterate- perſons, 
and thoſe in the lower claſſes of life, may afford 
much uſeful information, which they have ac- 
quired by the regular diſcharge of their duty, or 
the proſecution of their reſpective avocations. 
Thus a Gardener may improve you in Botany, 


a Carpenter in Architecture, or a Sailor in the 


principles of Navigation and Geography, though 
. they expreſs themſelves in incorrect 
lan- 
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language, and ambiguous uncouth terms, yet 
you may ſafely rely on their aſſertions, as they 
are ſpontaneouſly the effect of labour and expe- 
rience, which are the baſis of the moſt eſſential 
acquiſitions, | 
Lady MA. I will in future liſten attentively 
to every obſervation I hear; as I am convinced 
of the advantages I ſhall derive by that means. 
Ment, The moſt valuable acquirements are 
obtained by general, rather than by particular 
modes of inſtruction ; as the moſt uſeful infor- 
mation uſually ariſes from exiſting circumſtan- 
ces, which no formal precepts or elaborate lec- 
ture could ſo well effect. Never neglect any 
means that can enlarge your ſtock of know- 
ledge, from the weak pretext it can prove of 
no uſe ; as experience daily teaches us, that our 
intellectual powers in the viciſſuudes of human 
life, are called into action by various unforeſeen 
meaſures, which are to conſtitute our line of 
duty. Seek this invaluable treaſure with ar- 
dour, let not the moſt humble inſtruments which 
impart it be ſpurned with diſdain; as this 
would be literally refuſing a jewel of ineſtima- 
ble value, . becauſe the vehicle which conveyed 
it was apparently of inferior worth. w 
Lady L. 1 will always endeavour to con- 
| ſider 
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ſider the intrinſic merit of every object within 
my powers of comprehenfion. 

Ment. To ſpeak figuratively on this ſub- 
je, it is not alone from the Cedar of Leba- 
non, or the ſtately Oak we are to gain inſtruc- 
tion ; as even the moſt humble fhrub is fraught 
with leſſons to impreſs our minds with a ſenſe 
of the Deity, though his attributes ſhine with 
more reſplendent majeſty in the various orbs 
which adorn the Firmament. The ſubject that 
now demands our attention is Saturn, which is 
the next Planet to the orbit of Jupiter, whoſe 
annual revolution round the Sun is completed 
in 29 years, 167 days; his Diameter is 80,012 
Engliſh miles, and his mean diſtance from the 
Sun 906 millions of miles. His rotation on 
his. own Axis has not yet been aſcertained. 
As this Planet is about q times and half further 
from the Sun than the Earth, which is com- 
puted to be nearly 900 millions, conſequently 
the light and heat he derives from that lumi- 
vary, about go times lefs. | 

Lady A. The number of miles theſe Pla · 
nets travel in their reſpectwe revelations, will 
make me think the ſhort journies we take of 
no importance. 

Ant. I am happy to hear it likely to pro- 
| duce 


| laws of the univerſe, This — every other 
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duce that effect, as it is one of the principal 
ends of Aſtronomy to enlarge the ideas, and by 
a due contemplation of the Supreme Being, in 
theſe bright trophies. of his ſkill, to form there 
by a juſt eſtimate of his divine attributes, and 
alſo of our own limited powers. I ſhall now 
proceed to inform you, that Saturn has ſeven 
Satellites or moons, but the moſt ſurpriſing 
phænomenon is a kind of ring that encompaſſes 


his body, which from the moſt minute and 


attentive inveſtigation, has been aſcertained to 
be about twenty-one thouſand miles diſtant 
from this Planet, and to be nearly thirty thou- 
ſand miles in brea ddt. 
Lady L. What can be the uſe of mis Ring ? 
I have no doubt it anſwers ſome ICI: 
end. = 
Men! There is every cauſe, ohiloſophi. 
alf ang rationally to ſuppoſe, that the Planets 
are inhabited; and no one can doubt, however 
near or diſtant from the Sun they are reſpec= 


tively ſituated, that the conſtitution, temperature, 


and other circumſtances of the Beings -appro 
priate to each are ſo conſtructed, harmonized, 


and. governed, as to form a perfect ſyſtem, in 
every reſpe& according to complete the general 
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atom of created matter, undoubtedly fulfils 
ſome wiſe intention and purpoſe, and moſt pro- 
bably was formed to cheer, and in ſome degree 
ſupply the deſect of heat, which muſt follow 
as a natural conſequence, from Saturn's remote 
diltance from the Sun. | 

Lady M. How ſurpriſing thefe circumſtances 
are; if it were left to my choice to determine, 
I ſhould be undecided whether I. ſhould prefer 
Mercury, or Saturn, as the Planet on which 1 
was to exiſt, 

Ment. This like many other inſtances is 
graciouſly ordained by a ſuperior Power: the 
hand that formed us can beſt allot our place 
and ſtation. It is not the degree of light and 
heat, darkneſs or cold, which is to be our por- 
tion, that is to form our happineſs, or miſery; 
our proper bliſs depends on the faithful diſcharge 
of the duties and parts aſſigned us, therefore 
we muſt think the ſpace we inhabit is the 
moſt congenial to our nature, and in our ideas 
aſpire to no higher ſphere, than the immortal 
reward revelation inſures, as the conſequence of 
uniform obedience, 

Lady L. 1 am very ſorry your account of 
the Planets is ſo nearly completed. 

Ment. The next and laſt which T have to 


C deſcribe 
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deſcribe is the Georgium Sidus, diſcovered the 
13th of March 1781, by Dr. Herſchel ; previ- 
ous to that event, .Saturn was conſidered as the 
moſt remote Planet from the Sun. In conſe- 
quence of this valuable diſcovery being. made 
in the preſent reign, it has the appellation of 
Georgium Sidus given to it in honour of our. 
moſt gracious ſovereign; it is alſo frequently 
called Herſchel, to perpetuate the ingenious 
philoſopher's fame who diſcovered it, and 
therefore is aſtronomically characteriſed by an 
H. being the initial letter of his name, wiih a 
croſs, |, mbolically, to denote it was by Chrif- 
tians t is Planet was firſt explore. 
Lady M. I cannot expreſs how' much I am 
obliged to you for giving me ſo cleat an account 
of the Georgium'Sidvs'3 what pleaſure it muſt 
afford Dr. Herſchel when, W this wad 
very. Ft Faik, raf brig © G 
Ment.” The Nane 6 of any” ſciomific 
© phznomenon may be cenſidered us one of the 
moſt brilliant efforts of human kill, as it gives 
a degree of preemiherice to hoc are for- 
tunate enouglt to diſcotertahemꝭ ſuperior to 
every other rank or ſtatiom The Georgium 
Sidus or Georgian, as he is frequenthy ter med, 
performs his courſe round the Sun in 83 years, 
a 121 
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121 days, his diameter is 34,217 Engliſh miles, 
and his mean diſtance from the Sun is 1812 
millions of miles. In conſequence of his im- 
menſe diſtance, the period of his rotation on 
his own Axis has not been aſcertained. When- 
ever this is the caſe, we are to aſcribe it to the 
being ſituated ſo remote from us; as there is 
every reaſon to conclude, that all Planets do re- 
yolve on their own Axis ; though, in ſome in- 
ſtances, theſe rotations cannot be perceived by 
the inhabitants of the Earth. This Planet has 
two Satellites, or Moons. 

Lady M, The great diſtance Georgium Si- 
dus is from the Sun, muſt cauſe it to be very 
dreary ; as I am now enough of an Aſtronomer 
to calculate in ſome degree by the number of 
miles, of the reſpective mean diſtance from the 
centre of its ſyſtem, | 

Ment, The light and heat which this Planet 
derives from the Sun, is about the 36oth-part 
of what is received at the Earth; as his diſtance 
fromithe Sun is. computed to be about 19 times 
that of. the Globe we inhabit, - As the means ot 
giving you a notion of the climate of the Geor- 
gram Sidus, you mult endeavour to divide, and 
ſubdivide the proportions of light and heat this 
W when,compared with the Earth; 

| C2 which 
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which will enable you to ſorm a preciſe idea, 
:how ſmall a portion of the genial rays of the. 
Sun is allotted-to theſe newly diſcovered regions. 
Yet, let us not hence haſtily conclude that Pro- 
vidence has not diſpenſed his bleſſings with his 
accullomed liberality ; but rather let us reſt al- 
ſured, this, like every other Planet, and every . 
other part of the Creation, is conſtructed with 
unerring ſkill. The dimenſions of the Gear- 
gium Sidus are 82 times as large when com- 
pared with thoſe of the Earth. Thereſore, 
when we conſider the great magnitude, and the 


ſtupendous diſtance this Planet is from the Sun, 


with what wonder and admiration muſt we re- 
flect on the power of that Supreme Being who. 
can ſuſtain this, and the other Planetary Orbs, 
with ſuch order and rapidity, through, the re- 
gions of the liquid air! The Planets, already. 
| ſpecified, are called. the primary Planets.; be- 
ſides which, there ape fourteen called ſecondary 
Planets, or Satellites, each of which, revolves, 
round the primary Planets that are the centre 
of their motion, ag the primacy; Planets, re- 
volve round the Sun. Theſe will be the ſub · 
ject of: my future. conſideration, I ſhall there- 
fore only ſubjoin a few oblervations, and eon-, 
clude this Lecture. As it is my wiſh to render 
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my inſtructions as clear to your comprehenſion 
as poſſible, I have avoided all complex terms, 
and have endeavoured to expreſs myſelf in lan- 
guage ſuited to your tender years. I do not in- 
tend to ſtrip Science of .its dignity or grace, 
but rather to adminiſter to you ſuch modified 
portions às your intellectual powers can eaſily 
receive and digeſt, To aſſiſt you effeQually in 
your purſuit of aſtronomical knowledge, I will 
furniſh you with a regular table of all the marks 
or characters of the diferent Planets and prin- 
cipal Stars, with their dimenſions, diſtances, 
&c, which will enable you at one view, to col- 
le& all the various initruflions on that point 
diffuſed through my converſations on this inter- 
eſting ſubject. Let your attention be propor- 
tioned to my zeal, and by their mutual com- 
pact, your improvement will be eſtabliſhed on 
a ſolid balis, 


\ 


DIALOGUE u. 
TUESDAY. 


On the Secondary Planets, or 
Satellites, and Comets, 


Mentoria. 


1 HAVE already informed you that there are 
fourteen Satellites or Moons, which are 
claſſed as ſecondary Planets ; I ſhall therefore 
proceed to deſcribe their reſpective qualities, 
and rotation through their different Orbits, 
The Moon may be regarded as the firſt of theſe 
Satellites, as ſhe accoinpanies the Earth in its 
annual ceurſe through its Orbit or path, and is 
continually revolving round it in an elliptical ro- 
tation from ove new Moon to another, which 
fl. e performs in about 29 days, 12 hours, and 

| | 44 mi- 
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7x minutes; this is called her ſynodical revo- 
lution, beſides which, ſhe has another motion 
that is termed her ſiderial, or periodical rota - 
nion, that is performed in 27 days, 7 hours 
and 43 minutes; being the ſpace of time ſhe 
takes to revolve from one point of the Hea- 
vens, to the ſame again. The diameter of the 
Moon is nearly 216z Engliſh miles : her 
mean diſtance from the Earth 240,000 miles, 
and her motion in her Orbit is campmed 
to be ft the rate of 2290 miles in an hour, 
As this Planet's rotation on its' Axis is perform- 
ed in the ſame ſpace of time as her revolution 
through her Orbit, it evidently appears, that 
her day and night together, are of the ſame 
length as our lunar months, as it is clearly de- 
monſtrated, that the Moon turns but once on 
her Axis during her progreſs round the 
Lady Mary. I am rejoiced that you are In- 
ſtructing us on the ſubject of the Moon, which 
is an object that I admire more than I can ex- 
preſs; and. I feel impatient to be informed 
why it changes and differs in appearance. 
Ment. At the period of the new Moon, ſhe 
is in that part of her Orbit or path, which is 
between the Earth and the Sun, therefore the 
whole of her enlightened Hemiſphere is turned 
* 
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from the Earth, and ſhe is ſaid to be in con- 
junction with the Sun. I make no doubt 
you recollect, that the Moon as well as the 
primary Planets, is a dark or opaque body 
therefore, the light ſhe diſpenſes is received 
from the Sun, by which means, only that half 
can be illuminated that is turned towards that. 
brilliant Luminary, and the other half mult be 
deprived of light ; conſequentiy, the degrees of 
light we receive, and the different appearances 
of the Moon, are occaſioned by the various po- 
ſitions with reſpect to the Sun and Earth, which 
the face of the Moon at different ſeaſons pre- 
ſents to our view. 

Lady Louiſa. This I clearly comprehend ; 
but what is the next ſage of this beautiful Pla. 
net ? 

Ment, When ſhe has performed one quar- 
ter of her courſe through her Orbit, what we 
perceive,of her enlightened Hemiſphere, is of 
a ſemicircular form ; which we denominate her 
firſt quarter. When ſhe has performed half her 
revolution through her Orbit, the whole of her 
enlightened Hemiſphere is turned towards the 
Earth, in which poſition ſhe is in oppoſition to 
the Sun, and in that (tate conſtitutes what is 
called 
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called a ſull Moon. At this period, the Sun and 
Moon are in oppoſite parts of the Heavens: 
the Moon riſing in the Eaſt, and ſetting in the 
Weſt, When the Moon has paſſed three quar- 
ters of her Orbit, ſhe again reſumes a ſemicire 
cular appearance, and is then ſaid to be in her 
laſt quarter; and when her whole revolution is 
compleated, her enlightened Hemiſphere is not 
viſible to us, and another new Moon regularly 
faeceeds, As the means of rendering this mat- 
ter familiar to your perception, if you hold an 
ivory ball before a candle in a variety of poſi- 
tions, the effect will be clearly evinced by the 
proportion of light that will be. viſible on the il- 
luminated part of its Hemiſphere. You muſt 
alſo imagine, that if it were poſſible for you to 
view the Earth from the Moon, ſhe would 
exhibit the ſame phaſes, or poſitions as the 
inhabitants of the Earth perceive, only in di- 
rect contrary; means; the one being at full, 
when the other changes, and in a greater pro- 
portion, as the Earth yields 13 times as much 
light as the Moon, in conſequence of her ſu- 
porior magnitude z her bulk being about a fi 
tieth patt of the Earth; and as the axis of the 
Moon is almoſt perpendicular to the plane of 
the Eeliptie, ſhe cannot experience any viciſ- 
N | C5 ſitude 
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ſitude of ſeaſons. Many Authors have ima- 
gined ſhe has no atmoſphere, but later diſco- 
veries confirm the contrary opinion. 

Lady L. Pray, my dear Mentoria; deſcribe 
the various appearances the moon exhibits, as 
its face often ſeems to change. 

Ment. You have no doubt frequently obſerv. 
ed that the Moon appears of different ſhades and 
colours. When this Planet is viewed through 
a teleſcope, it is clearly demonſtrated 4hit 
theſe varied tints are produced by the contraſt 
of hills and vallies ; the mountainous parts voc- 
caſioning the light ſpots. It was till lately uni- 
verſally believed, that the dark ſpots or ſhadows 
were eas; but modern diſcoveries have _ 
ed they are coneavities or caverns, * 

Lady L. I am amazed that theſe dig 
be diſcovered with ſuch clear proofs. ' | +} 

- Ment. The circumſtance of there being 
hills and vallies, which produce the effect. a- 
ready deſcribed on the furface of the moon, is 
alſo demonſtrated by the border or onder regions 
of the edge appearingindehted; abdut- the - 
tremity of the illuminated part, when di 
Moon in eier horned or gibbous, Dn Her- 
ſchel has aſcertained the height of ſeveral of 
theſe hills or mountains; and bas proved that 
corp 
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very few of them, in their perpendicular cleva» 
tion exceed half a mile; in the courſe of his 
obſervations on this Planet, he has alſo explor- 
ed ſeveral volcanoes, which emit fire, and from 
the great ſimilarity there appears between her 
and the Earth, it is a probable conjecture, that 
the has not only ſeas and rivers, but alſo an 
atmoſphere, | 

Lady L. You 8 defired I . 
requeſt the explanation of any word above my 
comprehenſion, therefore I beg to be informed 
what gibbous means? | 

Ment. It is an aflronomical _ * uſed 
in reference to the enlightened. patis gf the 
Moon, while ſhe is moving from the full to the 
firſt quarter, and from the laſt quarter io the 
full again; as at thoſe periods the dark part ap- 
protuberant, convex or gibbous ; as the means 
of fully explaining this matter, I will inform 
. you that the word falcated, implies -crooked, 
and is applied to expreſs whewthe moon or any 
other PRA or in the form of 
a ſickle. 

Lady M. Pray, hdd ein 
to me why the Moon riſes at different times. 
Mat. The enlightened part from the new 

C 6 to 
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to the full Moon is turned towards the weſt, 
as the Sun is weſtward of it; but on the 
contrary from the full to the new Moon, it is 
turned to the caſt, as the Sun at that period is 
eaſt ward of it. | 
- Lady L. Does not the Moon ſometimes ap- 
pear larger than at others? : 
Mew. The full Moon which happens di. 
realy before the Autummal Equinox, in her 
dimenſions appears larger at the time of her 
riſing than uſual, and for ſeveral ſucceſſive 
evenings riſes nearly at the ſame period, im - 
mediately after the full; this is 4 many called 
the Harveſt Moon. 
' Lady A. Have I non heard allo of a Hun- 
| ters Moon? ; (4 
Meni. It ſometimes happens that the ſame 
eircumſtanees occur, as I have. juſt deſcribed 
in the ſucceeding Moon, though not in ſo- 
great a degree; this is what is often degomi- 
nated the Hunter's Moon. Theſe exttaordi- 
nary vartations proceed from the Moon's pe; 
- euliar Gtuation 'with-refpe&d-:to the Earth ar 
thoſe periods, which would be too abſtruſe for 
me to endeavour to 1 in terms ſuited to 
vour comprehenſion, - | 
Lach L. ] have been n bade attentive 
to 


=yY 


l 
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to your remarks on the Moon, which I ſhall 
now admire more than ever; I always imagin- 
ed it had no other uſe than to afford us light. 
Ment, The great Creator of the univerſe 
wiſely ordains, that his works ſhould coincide 
to proclaim his divine attributes, and alſo ſerve 
the ſubordinate purpoſe of beneficial effects to 
the various beings he has formed. In contem- 
plating the univerſe, or at leaſt thoſe parts which 
our finite ideas can compriſe into one ſyſtem, 
we ſhall clearly perceive mutual advantages are 
the grand outline of the general economy of 
nature: thus Philoſophy teaches us, as inhabi- 
tants of a planetary orb, that our Earth tranſ- 
mits light to the Moon in the ſame manner as 
we derive it from her. The proportion of light 
the Moon affords to us, it has been computed is 


_ ninety thouſand times leſs than day light, which 


is inſufficient to makẽ any ſenſible effect of 
heat; but the light the Earth yields to the Moon 
is calculated to be 13 times as much, which I 


have before obſerved. 


Lady L. I cannot poſlibly expreſs, how 
much I admire the ſerenity of a Moon-light 
night. 

Ment, The calm delight that the lunar 
ſplendor affords, m 
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terials for the moſt beautiful deſcriptions z every 
object beheld through this meliorated medium, 
acquires additional grace, and its benign ef- 
fects may be traced by the influence they have 
on the human mind. The light which the 
Moon in its brighteſt ſtate reflects from the Sun, 
is of that mild quality, to concentre the ima- 
gination, whillt more vivid rays would tend 
to diſturb, and extend its range to objects, not 
ſo well ſuited to the purpoſes of ſerious con- 
| Gideration, . or devout contemplation. The 

Moon is to the works of nature, what modeſty, 
or diffidence, is in its effects on the moral 
world; by the diffuſion of their gentle beams, 
the hemiſphere of the Heavens, and of human 
life, are ſeen through a veil, which invariably 
adds à ſuperlative —_— 'of a to their 
Beauty. N 

Lady M. I am extremely / that yon 
have cloſed your account of the n as it 
is a very intereſting ſubject. 

Ment. It is rendered peculiarly deſerving of 
attention, as being the conſtant attendant on 
the Earth, which induced me to expatiate ſo 
fully on its qualities; but I muſt now pro- 
cced to conſider the other Satellites} and inform 
you that Jupiter has four Moons, theſe Orbs 
STS are 
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zre all of a ſpherical form, and derive their 
light from the Sun. Saturn has ſeven Satellites 
or Moons, and Georgium Sidus two; theſe 
Orbs, or ſecondary Planets, no doubt were 
created for the gracious purpoſe of general be- 
nefit to the primary Planets which are the cen · 


ter of their motion, and unqueſtionably tend. 


to complete the regularity and order of the 
ſolar ſyſtem. I have already mentioned the 
luminous or bright ring, which encompaſſes 
Saturn at a very conſiderable diſtance from his 
body, in which ſpace, the fixed ſtars may 
ſometimes be clearly perceived. By a late dif. 
covery made by Dr. Herſchel, it is clearly 
proved, that this ring is divided into an interior 
and exterior circle, which are ſeparated from 
each other by a ſpace of one thouſand miles, 
Theſe Satellites, and Saturn's ring, can only 
be ſeen by the aid of a teleſcope, by which 
means alſo, feveral parallel faint ſtripes may be 
obſerved on the body of Jupiter, that are . 
ally denominated belts. 

La L. What ingenious things teleſcopes 


are, how clever thofe perfons muſt have been 


who invented them. 
Ment, This like many other valuable diſ- 
coveries was effected apparently by chance. 
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The teleſcope is reported to have been invented 
by Roger Bacon in the 13th century; but from 
the bigotry and ignorance of that era, it- 
gained no repute, and was wholly neglected, 1 
till a fortunate circumſtance. convinced the 
learned of its great utility, by the following 
means. The children of a ſpectacle- maker 
at Middleburg in Holland, whilſt they were 
playing in their father's ſhop, made him ob- 
ſerve, that when they held two ſpectacle glaſſes 
at ſome diſtance from each other, they ſaw 
the weathercock on the Church ſteeple appear 
much larger than uſual, and apparently very 
near to them, but reverted. The father con- 
vinced of this effect, placed two , glaſſes. upon 
a board, ſet upright, in two braſs circles, which 
he could fix at what diſtance he pleaſed. In 
conſequence of this diſcovery. many reſorted | 
to his, ſhop, among whom were Zachariah 
Janſon, and James Metias, workmen of the 
* town, WhO improved on the plan firſt 

ſuggeſted, by adding a tube to connect the 
glaſſes, which by ſliding in grooves, they could 
extend to any length. Thus much for the me- 
chaniſm; but for the ſcientific advantages, we 
axe indebted to Galileo, . Aſtronomer in the 16th 
. to the grand duke of Tuſcany, ho 
only 
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only having heard this valuable diſcovery men- 
tioned, had fo clear an idea of the importance 
of this inſtrument, he conſtrued one on a ves 
ry large ſcale, by placing glaſſes in the long 
pipes of an organ, by which means he firſt per- 
ceived the Maculz or ſpots on the Sun, and its 
revolution on its Axis; he next obſerved the 
four Moons of Jupiter, which he called the 
Stars of Medicis, in honour of his patron. 
He had alſo a glimpſe of two ſides of Saturn, 
which have been ſince aſcertained to be the ring 
I have juſt deſcribed, As he was a man of 
great learning, he publiſhed an account of theſe 
acquiſitions in the ſcience of Aſtronomy, and 
gave a clearer idea of the heavenly bodies way 
had ever been before attained, 

Lady L. How much weare obliged to you, 
my dear Mentoria, for informing us of the ex- 
traordinary means by which the teleſcope was 
diſcovered, I am almoſt induced to envy the 
perſons fortunate enough to be the projectors 
of ſuch an important invention. 

Ment, I am inclined to think it ſhould ta. 
ther excite your admiration ; for if we were 
minutely to trace all acquiſitions of Science, or 
knowledge, we ſhould be the more clearly con- 
vinced theſe things are permitted by the wiſe 
deſigns 
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deſigns of Providence ; and that the perſons who 
effect them are the mere agents, or inſtruments 
to fulfil his benign purpoſes for the general good ; 
as, what we call chance, is a fallacious term, 
and may almoſt univerſally be attributed to a 
higher ſource. 

Lady M., I will in future endeavour to aſ- 
cribe all good conſequences and important 
events to where it is moſt juſtly due, the Omni- 
potent Ruler and Creator of the Univerſe; as 


every object I eontemplate proclaims i its natural 
dpendance, and the divine protection it re- 


l ceives. 


Ment, Your i ingenuous mind may be com» 
pared to a maſs of fnow or wax, as it is as im- 
maculate as the one, and as ducctile as the other, 
Impreſſions muſt be received, and from the ſtate 
of our nature, will be retained ; therefore, their 
quality becomes an object of the firſt im- 
portance. The moſt ignorant and prophane 
are ſenſible that they exiſt, and enjoy many 
bleſſ ings ; but it is only the enlightened and 
devout Chriſtian who can be convinced of the 
means by which theſe advantages are obtained, | 
or be acceptably grateful | to t] the ſupreme F Fi rſt, 
and general ( Cauſe! $4. * 

Lady L. "Pray Mentoria, What will be the 
next ſudject on which you will expatiate ? 

ent, 


On the ſecondary Planets, Cc. 43 


Alent. The only branches of the ſolar ſyſ- 

tem I have to explain are Comets : They are 
ſolid bodies of various ſizes which move round 
the Sun, and croſs the Orbits of the Planets in 
a variety of directions. Their principal diſtin- 
guiſhing marks from the Planets, are their long 
tranſparent tails, which proceed from their {ide 
fartheſt from the Sun, and have the reſemblance 
of a pale flame. Their revolutions are exceed- 
ingly eccentric, and the Orbits or paths in 
which they move, Illipſes, or long ovals of a 
ſurpriſing magnitude, having the Sun in one f 
their foci ; in conſequence of which, in one pe- 
riod of their rotation, they are ſo near the Sun 
as to be in a ſituation which muſt render them 
ſubjeR to the influence of the moſt intenſe heat, 
as they ſometimes approach much nearer than 
Mercury to the ſolar Orbit, at other periods 
they fly off again to ſuch immenſe diſtances 
ſrom the Sun, they muſt experience the greateſt 
degrees of cold, That which appeared in the 
year 1689 came ſo near to the Sun, its heat, it 
has been computed, muſt be conſequently 2000 

times greater than red hot iron. Aſter which it 

purſued its courſe to the remote diſtance of near 
eleven thouſand millions of miles, which is 
calculated 
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calculated to exceed ſix times the Orbit of 
Georgium Sidus. 

From theſe circumſtances it is evident that 
Comets are of à ſolid and durable ſubſtance, 
capable of bearing the variations of extreme 
heat and cold without being ſubject to diffolu- 
tion from their powerful effects; and are alſo: 
opaque bodies, 'as the light they ſhine with is 
received from the Sun, like the Planets I have- 
before deſcribed, 

Lady M. I think I have heard you ſpeak 
of Comets, and call them blazing ſtars. 

- Metit. They are ſometimes ſo denominated: 
| becauſe they have long tails of a blazing * 
1 which 0 from them. 

Laay E. Pray Mentoria give me ſome "uy 
6f ihe dimenſions of a Comet, andthe nature of 
their tails, which you fo frequently mention, 
Men. Comets differ in magnitude, ſome of 
them are larger than the Moon, though the 
greater part are inferior in ſize to that Planet; 
but as they but rarely appear, and take an im- 
menſe circuitous range, neither their periods 
nor dimenſions are preciſely aſcettained. 
Lach L. I cannot underſtand What you 
mean 005 the Comets _— [the Sun in one of 

their 


N 
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their Foci, in their periods through their ellip- 
tical orbits, 
Ment. The term Foci implies the two 


| points of convergency (by which you are to 


underſtand the approaching nearer and nearer, 
tending to one point) in the axis of a curve or 
lens, therefore Foci is to be conſidered as the 


Plural of Focus, which ſignifies conceatring _ 


our views or attention to one point or object. 


Lady M. Pray Mentaria explain what the | 


Comets! tails are formed of. 

Ment. The tail of a Comet is ſuppoſed to 
conſiſt of a great quantity of fume or vapour 
which proceeds from its body, as it acquires 
an accumulated degree of heat in its approach 
to the Sun, Some of. theſe flaming appendages 
are of a prodigious extent; having been com- 
puted to be 80 millions of miles in length. 
Though the tail is a, diſtinguiſhing character- 


iſtic of Comets, it is aſſerted ſome have appeared 


without them, and in eyery reſpeR, ſpherical in 
form like the Planets, 

_ Lady L. What can be the uſe of r ? 
Ment. Their importance I. cannot define, 
though 1 may venture to aſſert, ihey are of 


conſequence in ſome degree or means too difſi- 


cult for me to comprehend or explain. Vari- 
| ous 


. 
' 
* 
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ous conjectures in the early ages of the world 
were formed from their appearance, as being 
portentive of ſome national evil or great event. 
Many ſuppoſe the deluge was occaſioned by the 
near approach of a Comet to the. Earth; whilſt 
others, with greater probability, imagine they 
will be the inſtruments of effeQing the general 
» Conflagration revelation teaches us to expect. 
As if a Comet, in its return from the Sun, 
ſhould be in immediate contact with the Earth 
in its Orbit; the latter muſt be conſumed in 
the unequal conflict, It is generally imagined 
that there are at leaſt 21 Comets belonging to 
our ſyſtem ; the periods of only three have been 
accurately determined, which have been demon- 
ſtrated to return at intervals of 75, 129, and 575 
years. That which appeared in 1680 was the 
moſt remarkable, as its greateſt diſtance from 
the Sun is computed at 11 thouſand 200 mil- 
lions of miles, whilſt its leaſt diſtance ſrom the 
centre of the Sun is only 490 thouſand miles, 
p: period is calculated 575 years, and in the part 
of its Orbit which approaches neareſt to the 
Sun, the velocity of its motion is computed to 
be 880, ooo miles in an hour, and the Sun, as 
ſeenfrom it, appears 40, ooo times as large as he 
does to the inhabitants of the Earth. 
, Lady M. 
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Lady. M. From the accounts you give of 
Comets, and their probable tremendous conſe- 
quences, I ſhall be greatly alarmed when any 
appear. 

Ment, IT ſhall endeavour to combat, and I 
truſt ſhall overcome any apprehenſions you may 
experience on that, or any other ſubject relative 
to the laws or order of the Univerſe, As in- 
habitants of this terraqueous Globe, we are 
obnoxious to two kinds of danger; the 
one I ſhall term individual, or partial; the 
other, general, or univerſal evil ; neither of 
which we can avoid; as a variety of cir- 
cumſtances concur to produce ſuch baneful, or 
fatal effects. Theſe conſiderations naturally 
ſuggeſt an entire and unconditional reliance on 
the decrees and diſpenſations of Providence, and 
fortify our minds againlt the dread of any par- 
ticular misfortune, or trial: In the courſe 
of human events it ſeldom happens, that the 
affliction we apprehend occurs, or if it does, 
the goodneſs of God enables us to ſuſtain the 
conflict with due reſignation to his divine will, 
It would be as abſurd to dread the fatal conſe- 
quence of a Comet, as to entertain the idea, 
that the Sun would fly from its Orbit, or the 
Sea tranſgreſs its bounds, The laws of Nature 
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are in the entire diſpoſal of their omnipotent 
Creator, nor will they deviate from their due 
courſe but by his awful fiat; as they are not 
guided by the fortuitous effects of chance, but 
are reſtrained and directed by unerring wiſdom 
ins their reſpeQive revolutions and ſtations. It 
- would be impious and preſumptuous to judge of 
the final effect of things: that terreſtrial glo- 
ry muſt end, is an article of our religious faith, 
and the baſis. of our future hope, which points 
to Eternity, and the expeQation of a ſuperior 
and more permanent exiſtence, Reſpecting the 
means to effect this great purpoſe, we are not 
to form opinions from our finite ideas, but ra- 
ther to conceive, the moſt awful meaſures may 
be uſed as inſtruments of executing the averig- 
ing decrees of an offended, yet merciful Deity. 
On. this ſubje& I ſhall only add, many are of 
opinion that the general conflagration which is 
ſcripturally denounced to deſtroy the Earth, will 
probably be produced by an eruption of the 
volcanoes that are in various of its parts ; 
which theory they ſupport on the argument, 
that every body poſſeſſes inherently the princi- 
ples or ſeeds of its own diſſolution, I have ex- 
patiated more fully on this ſubject, as I Would 


wiſh you to be forcibly impreſſed with every ſa- 
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cred and divine preſage, yet to be neither pain- 
fully ſolicitous concerning the period, or the 
means of their reſpeQive fulfilments, nor weakly 
indifferent concerning a tranſit that muſt con- 
ſign you to endleſs miſery, or ſupreme bliſs ; 
which latter, you will certainly attain if you 
truſt in God, and regulate your conduct by the 
precepts of the Chriſtian Religion, and the 
bright example of its Divine Author. 
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DIALOGUE III. 


WEDNESDAY. 


On Aſtronomy, the fixed Stars, 
and the Zodiac. 


— — . 


Ae. 


I. conſequence 4 my having finiſhed my 
account of the ſolar ſyſtem, I ſhall now 
endeavour to claim your attention whilſt I deſ- 
cribe the fixed Stars, which are diſtinguiſhed 
from the Planets by their conſtant twinkling, 
or what is ſcientifically called their ſcintilla- 
tion. | 
Lady. Louiſa, Why are - they called fixed 


Stars? 
Men. Becauſe they never relatively change 


their ſituation, dut always preſerve the ſame 
diſtance 


1 ww 
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diſtance from each other, notwithſtanding the 
Earth in its revolution, cauſes an evident mo- 
tion in the Heavens, It is imagined theſe Stars 
are all diſtinct Suns placed at immenſe diſtances 
in the Univerſe, each of which ſhines by its 
native light, and forms the centre of a ſyitem, 
round which, Planets revolve with the ſame re- 
gularity as in our ſolar ſyſtem, but at too remote 
a diſtance to be perceptible to us. As thele 
Planetary Orbs derive light only from their 
reſpective Suns, that cannot be tranſmitted at ſo 
immevyſe a diſtance; which is ſo great, that 
even Sirius, or what is uſually called the Dog 


Star, never ſeems to vary in its fize, though in 


one period of the Earth's revolution it is 195 
millions of miles nearer to it than it is in the 
oppoſite part of its Orbit. Theſe fixed Stars 
are ranked in ſix different claſſes to aſcertain their 
reſpective magnitude and diſtance, according to 
he degree they are to us apparent. The num- 

ber that can be perceived in the viſible Hemiſ- 
phere without the aid of a teleſcope, ſcarcely 
exceeds one thouſand; but by the aſſiſtance of 
optic glaſſes, thoſe that may be ſeen are incalcu- 
lable. And in proportion as theſe viſual anxi- 
Jiaries improve, the celeſtial regions are explored 
with __—_ accuracy, and new diſcoveries con- 
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ſequently made reſpecting the number and qua- 
lities of the heavenly bodies. By various aſ- 
tronomical obſervations it has been proved, that 
Sirius, which is nearer to the Earth than any of 
the fixed Stars, is computed to be diſtant more 
than two millions of millions of miles. And 
it 1s calculated that if a cannon ball were to fly 
from thence at the amazing rate of 400 miles 
in an hour, it would not reach the Planet we 
inhabit in 570,000 Years. 
| Lady Muy. I am ſurpriſed that you deſ- 
cribe the xcd Stars as Suns, I always thought 
there was but cre luminary that bears that ap- 
pellation, or was of equal conſequence, - 

Ment. Qualities and properties, not terms, 
are what we are to regard in ſcientific diſqui- 
ſitions; in this inſtance I do not require impli- 
- Cit belief till I have eſtabliſhed ſufficient autho- 
rity of the probability and rationality of my 
aſſertions, A variety of opinions might per- 
plex your ideas, and confuſe your judgment : I 
ſhall therefore only produce Doctor Herſchel's 
ſentiments on this ſubject. He thinks it will 
ſcarcely admit of a doubt, that the fixed Stars 
are diſtin Suns; or their immenſe diſtance _ 
would -perfeQly exclude them from our view. 


if the light they emitted were not of a ſolar 
ny: 
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quality. He alſo carries this analogy ſtill far- 
ther, by proving that many, (and moſt probably 
all) of the fixed Stars turn on their Axis, and 
have ſpots or maculæ on their ſurface which va- 
ry in luſtre and appearance. The Stars which 
he particularly ſpecifies for theſe ſolar character- 
iſtic marks, are called Lyracephei, Antinoi, and 
Ceti, wich many others he does not particularly 
enumerate. From theſe obſervations it is evi- 
dent our Sun and folar ſyſtem make but a ſmall 
part of the Univerſe. As it is highly probable 
there are millions of Suns, attended by plane- 
tary Orbs, inhabited by myriads of rational be- 
ings ; all tending to the glory of their great 
Creator, and uniting to fulfil the general pur- 
poſes ordained by Divine Wiſdom. 

Lady L. I am quite convinced by the proofs 
you have given, that the Earth comparatively 
- makes but a ſmall part in the general maſs of 
the Univerſe. 

Ment. In aſcertaining our real importance 
in the Arcana of Nature, we muſt imagine an 
expanſe of boundleſs ſpace, and reflect that if 
our ſolar ſyſtem were annihilated, it would bear 
no greater degree of proportion of defection in 
the whole Creation, than if a drop of water 
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were taken from the immenſe reſervoir of the 
ocean. 8 | 
Lady L. Have I not heard of the galaxy, 
or milky way ; pray what does it mean ? I have 
an idea it is an aſtronomical term, 
_ Ment. The galaxy, or milky way, derives 
its name from the white appearance ſuch an 
- immenſe number of ſtars occalions, which unite 
in illuminating that part of the heavens in 
which they are ſituated, Dr. Herſchel ima- 
gines this broad circle is an extenſive ſtratum 
of ſtars, as he has diſcovered many thouſands 
in it, ſome appearing double, others treble ; not 
that they are ſo in reality, but are ſtars at differ- 
ent diſtances, which produce that effect by be- 
ing ſeen in the direction of nearly a right line. 
As the means of rendering my inſtructions 
more explicit, I ſhall ſubjoin a copper-plate, 
which will clearly deſcribe the three diſtinct re- 
gions of the Northern and Southern Celeſtial 
Hemiſpheres, and the Zodiac. The ancients 
expreſſed theſe fixed ſtars by certain imaginary 
ſymbolic figures of beaſts, birds, fiſhes, and 
other animals, which are called Conſtellations. 
The number of - theſe ſtars, including thoſe 
which have been added in conſequence of latter 
diſcoveries in the Northern Hemiſphere, is 36, 
| | in 
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in the Southern 32, -and in the Zodiac 12. 
Some ſtars that are not comprehended in any 
Conſtellation, are termed unformed ſtars ; o- 
thers Nebulz, that have a cloudy appearance; 
and thoſe that cannot be ſeen without optic 
glaſles, are called Teleſcopic Stars. By the 
invention of John Bayer, a German, about the 
year 1600, the letters of the Greek alphabet are 
uſed to expreſs the ſtars in each Conſtellation, 
according to their 'regular gradation ; though 
ſome of the principal fixed ſtars have diltin& 
names aſſigned them, of which you ſhall have a 

liſt, | 
Lady M. I ſhall endeavour to acquire a 
thorough knowledge of theſe appellations, and 
* ſhall purſue the method you ſo often have re- 
commended, of writing them in a little book, 
which will-prevent their eſcaping my memo- 
ry. q 
Ment, The Polar Star is the leaſt ſtar in 
the tail of Urſa Minor, or the Leſſer Bear; 
on account of its proximity to the North Pole, 
its apparent ſituation with reſpect to the earth 
ſcarcely varies through the complete period of 
her annual revolution, which cauſes this ſtar to 
ſerve as an unerring guide to mariners. There 
are two ſtars in the Conſtellation of Urſa Ma- 
D 4 | jor, 
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jor, or the Greater Bear, which are called 
Pointers, as they evidently point to the Polar 
Star. Sirius, or the Dog Star, riſes and ſets 
with the ſun during part of the months of July 
and Auguſt, which ſpace of time conſtitutes 
what are uſually called Dog Days. 

Lady L. By what means can I diſtinguiſh 
the planets from the fixed ſtars ? : 

Ment. There are two invariable rules which 
ſerve to aſcertain their diſtinct qualities, every 
fixed ſtar twinkles ; but a planet has not the 
leaſt degree of ſcintillation, they are alſo always 
in motion from one part of the heavens to the 
other, and are viſible earlieſt in the evening, 
and lateſt in the morning : whilſt the fixed 
ſtars conſtantly preſerve the ſame diſtances from 
each other, | 

Lady M. What occaſions the twinkling of 
the ſtars, which you mention ? 

Ment. This effect is produced from the a- 
gitated ſtate of the body of air or atmoſphere, 
through the medium of which we view the 
ſtars ; as the particles, by being in continual 

motion, cauſe a twinkling appearance in any 

_ "diſtant luminous body: and you muſt recollect 
the fixed ſtars ſhine with inherent native light, 
and 
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and that the planets are of an opaque, or dark 
quality, : 

Lady L. You obſerve that the number of 
ſtars which can be ſeen without a teleſcope, 
ſcarcely exceed a thouſand, which ſurpriſes me 
greatly ; as when it is a fine night, they appear 
to me innumerable, 

Ment. The cauſe of their appearing ſo 
much more numerous than they are in reality, 
is occaſioned by their conſtant twinkling=and 
the confuſed manner in which we view them 
with our natural organs of ſight. 

Lady M. By what means do the Planets 
appear like ſtars ? | 

Ment. This reſemblance ariſes from the 
following circumſtances. In whatever part of 
the univerſe we are, our ſituation ſeems to be 
the centre of a concave ſphere, from which re- 
mote objects appear at equal diſtances from us; 
thus clearly to exemplify this ſubject, if it were 
poſſible for you to be removed to the Planet Ve- 
nus, our Earth would ſeem to be a ſtar to your 
view; but if you could be tranſported to a Pla- 
net of another ſyſtem, our Sun would appear 
as a Star, and its planetary Orbs would b. «vi- 
ſible. 
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Lady M. Pray inform me what you mean 
by Conſtellations ? 

Ment. The word Conſtellation literally ſig- 
nifies a cluſter or aſſemblage of Stars: the an- 
cients, in their progreſſive improvements in A- 
ſtronomy, calculated ſeveral Stars which they 
divided into diſtin companies, or Conſtella- 
tions; theſe they expreſſed by typical figures, 
according as their fertile imaginations fuppoſed 
in their combined form they repreſented any 

lar object, or had reference to ſome im- 
portant conſequence. 

Lady L. At what period aid they make theſe 
ingenious diſcoveries ? 

Ment. It is not in my power b 
determine that point ; however it is very cer - 
tain, that the ancients in the firſt ages of the 
world, had fome knowledge of Aſtronomy; as 
the Conſtellations Orion and Plecades are men- 
tioned in the book of Job: and it is generally. 
ſuppoſed that book was written by Moſes, dur- 
ing his reſidence with Jethro, in the land of 
| Midian, above 1500 years before the Chriſtian 

Lady L. I cannot imagine why ſuch names 
ſhould be given to the heavenly bodies, a3 they 
hear no. reſemblance to animals. 


Meni. 
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Ment. It may perhaps be in my power to 
throw ſome light on that ſubject, by endeavour- 
ing to explain the invention of the Zodiac, by 
which is implied a circle of animals, as that 
term is derived from the Greek. The Zodiac 
you are to regard as an imaginary circle, belt, 
or Zone in the heavens, that the Ecliptic divides 
into two equal parts, which is terminated on 
either ſide, by a circle parallel to it, at eight 
degrees diſtance, in which fpace or track the 
Planets perform their revolutions. I ſhall now 
proceed to inform you of the probable means 
which ſuggeſted theſe. aſtronomical arrange- 
ments: in the firſt ſtate of things we muſt con- 
ſider the human race as being placed in a cli- 
mate and condition ſubjecting them to few 
wants, for even the ſupply of which they could 
not have recourſe to any foreign aid. Thus 
. circumſtanced, the firſt object of importance 
for them to effect, was the menſuration of 
time, which could only be aſcertained by the 
motions of the heavenly bodies ; the Moon was 
the primary obje& of their attention, as by its 
changes, and periodical returns, they could re- 
gulate their affairs with the moſt exact preciſion, 
though totally unſkilled in what is uſually called 
Seience ; and the greateſt utility of theſe diſco- 
| | 3298 veries 
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veries was, the enabling perſons at remote diſ- 
tances to aſſemble, for the purpoſes of divine 
worſhip. As their obſervations were ſimply 
the effe& of ocular demonſtration, they reckon- 
ed the New Moon from the period they per- 
ceived the Creſcent in the firmament ; for which 
purpoſe they met in deſerts, and on high places, 
as the means of having a clear and extenſive 
view of the horizon ; and when they diſcovered 
the Creſcent, they celebrated the Neomenia, or 
facrifice of the New Moon, followed by a feaſt, 
of which the aſſembled families partook ; the 
food having been previouſly conſecrated to the 
Supreme Being. When any extraordinary 
event occurred, they alſo inſtituted an annual 
feſtival, which was added to the Neomenia, and 
celebrated with great ſolemnity. Thus you 
will. perceive that the lunar revolutions formed 
the firſt ſyſtem of religious rites, and the equal 
diſtribution of time ; but as twelve of thoſe 
were not ſufficient to complete the regular re- 
turns of the ſeaſons, it became neceſſary for the 
ancients to obſerve the particular ſtars under 
which the Sun appeared to them to paſs every 
month, -which they divided into twelve equal 
parts; and as they had no mathematical in- 
ſtruments, they had recourſe to the ingenious 
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expedient of having two e@pper veſſels, one of 
which they filled with water, and by the pecu- 
liar conſtruction of theſe utenſils, the water ran 
from one into the other ; therefore by accurate. 
ly obſerving how many times this operation was 
performed between the interval of each Star's 
appearance, and the exact menſuration of the 
quantity of - water which alternately filled the 
- veſſels, they acquired to a certainty the regular 
proceſs of the heavenly bodies, which were their 
only guides in the regulation of their ſacred and 
civil concerns, 


Lady L. In what part of the world were the. 
obſervations firſt made, which you have enu- 


merated ? ; 

ent. In Chaldea, or Babylon, which you 
will find clearly explained in my Sacred Hiſto- 
ry, with maps to ſhew you the exact ſituation 
of the regions inhabited by the patriarchal 
tribes. It may be proper to remind you, that 
in the primitive ſtate of things, the occupations 
of the human race were principally of the paſ- 
toral kind; tending of flocks, herding of cat- 
-tle, and attention to agriculture, even in its 
moſt laborious branches, were not then regarded 
as degrading : neceſſity ſuggeſted the import- 
ance of theſe purſuits, and cuſtom and habit re- 
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conciled thoſe who were higheſt in ſtation to 
the general adoption of a plan in which their 
wealth and happineſs were compriſed, This 
courſe of life-afforded the ancients many oppor- 
tunities of making obſervations on the heavenly 
bodies, as the nature of the climate, and the 
quality of their avocations, cauſed them chiefly 
to refide in tents, which being moveable habi- 
tations, anſwered their purpoſe better than fixed 
dwellings, as they could conveniently change 
their ſituations for thoſe that produced the beſt 
paſturage for their cattle, which required con- 
ſtant attendance, and by that means enabled 
them to watch the revolutions of the Stars dur- 
ing their nocturnal attendance on their flocks, . 
As knowledge of every kind is progreſſive in its 
operations, the Egyptians who were the moſt 
learned people at that early period, having ob- 
ſerved the four natural diviſions of the year, per- 
ceived that the Sun in each of theſe diviſions. 
appeared to be placed ſucceſſively under diſtinẽt 
Stars; they conſequently divided each of the 


four ſeaſons into three Cantons of different 


Stars, and the whole year into twelve houſes, or 
ſtations of the Sun, to which they gave the name 
of different animals, to denote the quality of the 
purſuits which were tranſacted in each particu- | 
| lar 
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lar period; and as they were very partial to 
ſymbolic {ipns, to expreſs any known object, 
they had recourſe to that method to ſignify their 
different tendency and uſes ; conſequently this 
evidently appears to have been the origin of 
what is commonly called the Zodiac. 

Lady M. I am extremely obliged to you 
for explaining the firſt diſcovery of ſuch an im- 
portant and intereſting part of Aſtronomy. 

Ment, I ſhall in the next place briefly en- 
deavour to deſcribe why the ancients repreſent- 
ed many of theſe Conſtellations, or ſigns, by 
names and figures, the greater part of which are 
of the animal kind. As in the early ages of 
the world, the riches of its inhabitants conſiſted 
in the abundance of their herds and flocks, they 
naturally appropriated to each of the Stars-that 
appeared to them in regular rotation, appella- 
tions which had an immediate reference to the 

production of thoſe creatures, which conduced 

. to their ſubſiſtence, and conſtituted their wealth. 
The ſpring Conftellations prove this affertion 
beyond a doubt; the firſt in order is Aries, or 
the Ram, as at that ſeaſon, the month of 
March, their lambs were brought forth. This 
Conftellation was therefore fo named, as the 
means of teaching them to expect that advan- 
| tageous 
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tageous event, when that particular Star was 
obſerved ; in like manner Taurus, the Bull, in 
April, was to ſignify that at that period their 
cows produced calves ; the next Conſtellation 
Gemini, or the Twins, in May, was a type or 
ſimilitude of the feeundity of their Goats, which 
uſually had two kids at a birth, | 

. Lady I. How clearly this appears. I am 


much entertained by the information you have 


ſo kindly imparted. +- . 
Ment, I am now come to the ſummer Con- 


ſtellations, Cancer, or the Crab, which appears 
in the month of June, was ſo denominated, as 


a type that the Sun appeared when. he had gain- 


- ed that point in the heavens, to recede or have 


a retrograde motion, which they expreſſed by 
the figure of à Crab, as that animal crawls 
backwards : this is what is called the Summer 


Solſtice, when the Sun is apparently at his great- 


eſt height, and the days conſequently the longeſt 
in the Northern Hemiſphere. 
Lady L. What apt ſimilitudes the ancients 


had recourſe to, as means to expreſs the affinity 


and reſemblance that different een bore to 
their ſtate and condition, | 
Ment, The remaining ſummer ſigns next 


preſent themſelves for our conſideration. Leo 
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the Lion, which appears in the month of 
July, was ſo called to denote the heat of 
the weather at that ſeaſon; which was typi- 
hed by the fury and rage of a Lion. We 
next find Virgo or the Virgin, in the month 
of Auguſt, which was the emblem of their har- 
veſt, it having been the practice from the earli- 
eſt periods for gleaners (who were uſually fe- 
males) to collect all the corn that was left on the 
ground by the Reapers. | 
Lady L. I ſhall be ſorry when you have 
finiſhed your account of the Conſtellations. I 
had no idea they were ſo intereſting, 
Ment. The autumnal Conſtellations are the 
next branch to be conſidered. Libragr the ba- 
lance in September, is a literal type of the equali- 
ty of the days and nights at that ſeaſon, uſually 
called the autumnal equinox ; which could not 
be better expreſſed than by the repreſentation of 
a2 pair of ſcales. The next is Scorpiò or the 
ſcorpion; Which appears in October, and is ſo 
called to denote the baneful diſeaſes which in 


thoſe regions often raged with violence at that 
ſeaſon, which were aptly compared to the ſting 


of a ſcorpion. Sagittarius or the archer, that 
makes its appearance in November, was a token 
to purſue the avocation of hunting, which was 


neceſſary 
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neceſſary in a country at that time ſo thinly in- 
habited, effectually to clear the deſarts and for- 
. eſts of wild beaſts and noxious animals before 
the approach of winter. 

Tad) MH. The wiſe application the ancients 
made of theſe advantages does them great credit. 
" Ment, The firſt of the winter Conſtella. 
tions is called Capricernus or the goat, which 
appears in December, and derives its name to 
exemplify the declenſion of the Sun at this pe- 
riod, which is what is commonly called the 
winter ſolſtice, when the days are at the ſhort- 
eſt pitch in the Northern Hemiſphere ; there 
fore its appellation is remarkably appropriate, as 
it is the peculiar quality of the goat to climb 
the higheſt” precipices ; therefore the ancients 
choſe this ſimilitude to exemplify the know- 
ledge they had attained that the Sun would for 
the ſpace of ſix months gradually advance till it 
had gained-its highelt elevated ſituation.” Aqua- 
rius or the water bearer, in January, is a lively 
type of the ſucceſſion of rain, ſnow and hail 
- which frequently characterizes that ſeaſon; and 
laſtly, the Conſtellation Piſces or the fiſhes, in. 
February, equally denoted that the fiſh as a na- 
tural conſequence, at that period when their 
' native element is more abundant, is from that 
2 in the greateſt degree of perſection: thus 

you 
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you will perceive that the ancients who had no 
almanacks, and not even an alphabet, were en- 
abled by theſe ſymbols to regulate the diviſion 
of time, aſcertain their annual purſuits and ex- 
pectations with as much preciſion as we, who 
by the aid of ſcience can keep regular accounts 


and tranſmit our ideas and ſentiments to diſtant 


regions: but we muſt ceaſe to wonder when 
we reflect that the Heavens were to them an 
index on which all uſeful neceſſary information 
was legibly inſcribed. 

Lady L. My dear Mentoria, my admira- 
ration of theſe clever people is loſt in adoration 
of the Supreme Being, who wiſdy ordained 
theſe diſcoveries to be made. 

Ment, The world would have been a mere 


machine of chaos or confuſion, had not the - 


goodneſs of God inſpired his frail creatures 
with the means of reducing his diffuſed bleſſings 
to a general ſtate of order, a leſſon that is forci- 
bly inculcated by the obſervation of the celeſtial 
luminaries, which are uniform in their courſe, 
and manifeſt the wiſdom and omnipotence of 
their great Creator, 

Lady L. I am ſurpriſed to hear you men- 
tion the Sun as a body that changes its ſituati- 
on; I recolle& your informing me it was ſtati- 
onary in the centre of the ſolar ſyſtem, 

* | Ment. 


7 
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Ment. The Earth's revolution as a Planet, 
and alſo on its own axis, were Circumſtances 
that were diſcovered long after the diviſion of 

the year adopted by the Chaldeans and Egyp- 
tians. In the firſt ages of the world there is. 
no doubt the inhabitants imagined the Earth 
was a plane or flat furface, and that the Sun 
conſtantly moved its poſition and reſumed its 
courſe, which produced to them the ſucceſſion 
of day and night, and the viciſſitudes of the 
ſeaſons : this was a very natural concluſion, as 
the mere ſuggeſtions of perception could not 
convince any perſon unenlightened by ſcience, 
that the Earth is in conſtant motion, and that 
its progreſs round the Sun is rapid beyond our 
finite comprehenſion, It may perhaps in ſome 
meaſure conduce to your amuſement, and tend 
to your improvement if I trace the regular gra- 
- dations which operated to bring Aſtronomy to 
its preſent ſtate of perfection. Induſtry and ex- 
perience are the grounds of the moſt uſeful/ 
knowledge, the one is a ſpur to action, the 
other a guide to valuable achievements. 

Lady L. I promiſe myſelf much pleaſure 
in hearing your account of the progreſs of ſo 
intereſting and ſublime a ſcience, | 


: Ment. 


} 
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Ment. Thales the Mileſian about 580 years 
before the Chriſtian Ara, was the firſt philoſo- 
pher who taught Aſtronomy in Europe; he had 
gained ſuch a degree of perfection in the ſcience, 
he calculated eclipſes of the Sun and Moon, 
and diſcovered the rotundity of the Earth. Py- 
thagoras a Greek Philoſopher diſtinguiſhed him- 
ſelf about 50 years after, who, no doubt, from 
the obſervations Thales had made, had a clear 
idea of the revolutions of the celeſtial bodies, 


which ſuggeſted to him the probability that the 


Earth was in*motion, and that the Sun remain- 
ed ſtationary: as this opinion was contrary to 
the general belief or perception, this new ſyſ- 
tem gained no great progreſs, nor was ever much 
eſteemed by the ancients. As the means of re- 


conciling this contrariety of ſentiments on ſo 


important a branch of philoſophy, the mol learn- 
ed men at that period endeavoured to eſtabliſh 
an intermediate ſyſtem ; therefore Ptolemy an 
Egyptian philoſopher, who flouriſhed above 138 
years before Chriſt, formed a ſyſtem which he 
conſtructed on a plan to reconcile the contending 
parties, His opinions tended to confirm that 


the Earth was fixed immoveably in the centre 


of the Univerſe ; that the ſeven Planets (conſi- 
dering the Moon as one of the primaries) were 


placed 
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placed near to it; above them he aſſerted was 
the firmament of fixed Stars and chryſtaline 
Orbs, then the Primum Mobile, by which you 
are to underſtand the firſt principle of motion ; 
and laſtly, the Coelum Emperium or Heaven of 
Heavens. All theſe immenſe Orbs he ima- 
gined moved round the Earth once in 24 hours ; 
as the means of accounting for theſe revoſu- 
tions, he conceived a number of circles called 
eccentriess and epicycles croſſing or interſect- 
ing one another, conſequently perpetually inter- 
fering in their progreſs ; this ſyſtem was uni- 
verſally received from the time of Ptolemy to 
the revival of learning in the ſixteenth century. 
It is uncertain by whom artificial globes were 
invented, yet it is clearly known that Hippar- 
chus, and Archemides, about 200 years before 
the Chriſtian Ara, by their reſpeQtive im- 
provements in Geometry and other branches of 
the Mathematics, rendered the uſe of the 
ſpheres to be relied on, by making them correſ- 
pond with the afpe& of the Heavens, and the 
motion of the Stars. | 
Lady M. I cannot expreſs how much I eſ- 
teem myſelf obliged by the inſtructions you give 
us ; I hope eſſentially to profit by ſo much uſe- 


ful information. 
Ment. 
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ent. Notwithſtanding the Europeans were 
in ſome degree emerged from the abyſs of total 
. ignorance ; yet ſcience or what we rank as 
knowledge was but in the dawn of its luſtre ; 
prejudices prevailed, which gradually abated as 
bigotry declined and the errors of religious faith 
were vanquiſhed by the firm eſtabliſhment and 
happy effects of the reformation. Previous to 
chat event learning was chiefly poſſeſſed by the 
heathen Philoſophers, who advanced certain in- 
genious opinions and moral precepts in their 
ſchools; and in times not quite ſo remote, by 
Monks and Friars, whoſe intereſt it was to 
keep the community in a ſtate of profound ig- 
norance ; as when once the human mind became 
enlightened, their dominion was at an end. 
\. Lady L. How thankful we onght to be that 
we live.in an age ſo conſpicuous for the attain- 
ment of every deſirable acquiſition, + 
Ment. I muſt now proceed to inform you 
that Copernicus, a native of Poland, who was 
of an enterpriſing eccentric genius, about the 
period Anno Domini 1530 ventured to adopt 
the Pythagorean or true ſyſtem of the Univerſe : 
this doctrine, however juſt in its principles, 
had been ſo little attended to, that the Philoſo- 
pher who was the inſtrument of its reſtoration 
| was 
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conſidered by the generality of perſons, as the 
inventor or founder of the ſyſtem, which from 
thence obtained the name of the Copernican 
- philoſophy. The religious feuds and the com- 
bined ſelfiſh views of the profeſſors of Chriſ- 
tianity at that period, greatly tended to check 
the eſtabliſhment of a theory which has ſince 
been found to have been formed on a rationa] 
baſis, The controverſy which aroſe from ſome 
perſons embracing. and others rejectingthe ſyſ- 
tems I have enumerated, / gave riſe to many ab- 
ſurd opinions reſpecting the ceconomy of the Pla- 

netary Orbs: In this ſtate of diſputation, Ty- 
cho Brahe, a Dane of noble extraction, being 
convinced of the defects of the Ptolemaic ſyſ- 
tem, but averſe from acknowledging the mo- 
tion of the Earth, attempted about the year 
1586 to eſtabliſh a new theory of his own fabri- 
cation, which was ſtill more complex and incon- 
ſiſtent than the one formed by Ptolemy, The 
principal opinions he advanced were, that the 
Moon had a monthly motion round the Earth 


'- as the centre of its Orbit: the Sun he conſi- 


dered as the centre of the Orbits of Mercury, 
Venus, Mars, Jupiter and Saturn, The Sun 

be ſuppoſed with all theſe Planets revolved round 
the Earth in a year, and even once in the ſhort 
| ipace 
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ſpace of twenty-four hours; this ſyſtem, not- 
withſtanding its palpable errors, met with many 
advocates, and Longomontanus ſo far improve. 
ed and refined upon its tenets, as to admit of the 
diurnal motion of the Earth, though he denied 
its annual revolution. This we muſt allow 
was one eſſential point gained, and was un- 
doubtedly the infant ſtate of that philoſophical 
perfetion which was attained in the 17th cen- 
tury, in which ſcience may have been faid to 
have gained its meridional height. About the 
year 1610 Galileoa Florentine, whom have pre- 
viouſly mentioned as being the means of firſt 
applying teleſcopes to aſtronomical purpoſes, diſ- 
covered new arguments to prove the motion of the 
Earth, which tended to confirm thoſe before ad- 
vanced; but as theſe opinions were under the 
influence of Papal authority, thought inconſiſ- 
tent with the religious principles he profeſſed, 
Galileo was compelled to renounce theſe rational 
ideas, as they were conſidered a hereſy or offence a- 
gainſt the Church, though in effect only like every 
other branch of knowledge militating againſt 
its uſurping oppreſſive miniſters or prieſts. In 
this ſtruggle, or ſcientific conflict, it remained 
for one ſuperior genius to complete what ſo 
many had endeavoured in vain to compaſs with 

E permanent 
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permanent effect, and this honour was reſerved 
for Sir Ifaac Newton, who flouriſhed about the 
end of the 19th century. This eminent philo- 
fopher was a native of Great Britain, and was as 
much eſteemed for his private virtues, as admired 
for his diſtinguiſhed eminence in the moſt pro- 
found and occult branches of ſcience : as he was 
a good man in the moſt comprehenſive ſenſe of 
the word, and a zealous ſincere chriſtian, his 
reſearches all tended and co-operated to diſplay 
his reverence for the Supreme Being, whoſe 
works which ſhine with ſuperior glory in the 
Heavens, he traced with accuracy, and defined 
with a degree of preciſion which have rendered 
his ſame immortal. It is to the labours of this 
renowned Philoſopher we are indebted for ob- 
taining juſt conceptions of the various prop̃er- 
ties and motions of the celeſtial bodies, and alſo 
for the diſcovery of the principles of the general 
law of Nature which regulates their reſpective 
revolutions, This law is termed Gravity, or At- 
traction, and is the fame by which any body 
falls to the ground when diſengaged from what 
ſupported it. The univerſal ; gravitation of 
matter to its common centre is a general princi- 
ple, and may be traced in regular gradation as 
to ĩts effect, from the Planetary ſyſtem to the molt 


incon- 
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inconſiderable object on the terreſtrial globe: as 
every particle gravitates or tends to its central 
point, which is produced by the powers of At- 
traction. It has been clearly demonſtrated that 
the natural effects of Attraction and Gravitation 
keep the ſea in its due bounds, and alſo the va- 
rious bodies which cover the ſurface of the 
Earth from flying into the air; it has the ſame 
operation on every part of the univerſe, confines 
the Planets in their proper Orbits, and pre- 
ſerves the whole fabric of Nature from diſorder 
and confuſion. I have expatiated very fully on 
the advantages we have derived from Sir Iſaac 
Newton's valuable diſcoveries, and cannot a- 
dopt any better means for concluding his de- 
feryed eulogium, than by citing Pope's conciſe 
epitaph, which in a ſmall compaſs implies the 
ſuperior luſtre of his genius and fame, 


Nature, and Nature's laws, lay hid in Night; 
hs oy, 9 be, and all was Light! 


Lay M I admire the account you have 
given of Sir Iſaac Newton, and am much o- 
bliged to you for quoting the epitaph, which fo 
fully expreſſes the great effects his genius pro- 
duced. C fupcoſe when firſt theſe philoſop" is 
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talked of the Earth moving, they were thought 
| abſurd, and very few believed them. 

Ment, In all inflances, when the human 
mind is converted from chaotic ignorance, the 
firſt effort muſt require ſtrong conviction to ef- 
face the influence of prejudice and fixed habits 
of thinking; yet when ſacts are clearly de- 
duced, and opinions embraced, on the evidence 
of reaſon, rays of knowledge viffuſe their light 
and become objects of admiration and belief. | 
Perſons whoſe minds are uninformed, are not 
always creculous, and apt to receive new opi- 
nions; ſuſpicion and ignorance go hand in 
hand, which are materi obſtacles to eſſential 
improvement aud the general diffuſion of know- 
ledge. I remember in the courſe of my read- 
ing to have met with a remarkable proof to this 
effect, in the following inſtance, 

To the beſt of my recollection, an ambaſſa- 
dor was ſent from a Northern Potentate, to a 
Prince in ſome torrid region, who naturally 
enquired for an account of the country he came 
from. When the ambaſſador deſcribed the ſea 
28 frozen, and the ground covered with ſnow, 
which he repreſented as a beautiful white ſub- 
ſtance, the ignorant Prince diſmiſſed him, 


and ſent him back with this meſſage, that he 
| e ul 
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eould not think of forming, any treaty with a 


nation whoſe miniſter was ſuch a noturious 
liar. Another fact may alſo be produced of a 
fimilar tendency. When St. Paul was plead- 
ing his cauſe before king Agrippa; whillt he 
was diſcourſing on the reſurrection of the bo- 
dy, Feſtus called out with a loud voice, Paul 
thou art befide thyſelf, much learaing doth 
make thee mad”! Thus we perceive in both the 
inſtances I have ſpecified, ignorance proved a 
bar to conviction. 

' Lady MH. Yet I can hardly blame the 
Prince, as. the country he lived in preſented no 
ſuch objects, as the ambaſſador d<ſciibed ; and 
1 imagine Feſtus, as he was not a Chriſtian, 
did not believe in the Reſurrection. | 
Ment. The evidence or belief of circum- 
ſtances beyond our comprehenſion, in religious 
ſubjects, is produced by what is theologically 
called Faith, which is indiſpenſibly required in 
all matters concerning the promiſes of God, 
and the facts that are related in holy writ. In 
circumſtances of leſſer importance, we ſhould 
ever give credit to reſpectable teſtimonies; as 
our ideas muſt be very contracted, if we only 
believe what we ſee, or what we hear, which 
comprehends what is uſually called ocular and 
E 3 auricular 
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auricular demonſtration, or proof. Philoſophy 
clears the path of profound ignorance, by plant- 
ing knowledge in the various departments of 
Science and other general vehicles of inſtruction; 
and Revelation removes every doubt, and affords 
every hope a reaſonable being can form. Even 


| the Reſurrection of the Body, which was a ſtum- 
ling block to Feſtus, who was a Heathen, is 


a beacon of hope to a devout Chriſtian; nor 
can the intellectual powers doubt, which per- 
ceive vegetation renewed, though apparently in 
the indiſſoluble bands of death, but that in a 
future ſtate their own exiſtence will bloom, 
through the endleſs ages of eternity, * 

Lady I. I am greatly obliged to you for 
placing theſe obfervations in a point of view to 
irapreſs on my mind a due ſenſe of their.impor- 
tance ; as knowledge is ſuch a valuable acquiſi- 
tion, I am ſurpriſed any n 
ſtate of ignorance. 

Ment. A variety of 8 conſpire 
to check the zeal for attaining this treaſure ; in 
the firſt place there are many who do not poſſeſs 
the means, and others neglect thoſe opportuni- 
ties which are afforded them. Perſeverance is 
a neceſſary ingredient in compaſſing this deſi- 
-rable ms yet but few comparatively have re- 

| ſolution 
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ſolution to apply cloſely to any particular ſtudy, 
and thoſe who are ſurrounded by objects to ex- 
cite uſeful enquiry, are often too ſupine, to turn 
them to due advantage. How many with ex- 
tenſive Gardens, ſlored with native and exotic 
Plants, neglect the ſtudy of Botany? How 
many with Libraries amply furniſhed with the 
productions of the beſt authors, read only trath, 
the offspring of ſome flippant writer ? How 
many, ſurrounded by all the beauties of Nature, 
deſpiſe their ſimple yet majeſtic charms, and 
devote their time and attention to all the deluſive 
fripperies of Art? Theſe much to be lamented 
truths, are the primary ſource of depraved or 
uncultivated intellects; as the ſoil or quality of 
the underſtanding is of ſuch a nature, that if 
we negle& to adorn it with fruits and flowers, 
it will ſpontaneouſly be over-run with noxious 
and baneful weeds, | 
Lady M. It ſhould infpire us with grati- 
tude, that we receive an Education that incul- 
cates all important branches of knowledge. 
Ment. The learning you ſhould be zealous 
to acquire, conſiſts of that genuine kind of in- 
formation that will bear the teſt of critical in- 
veſtigation, There is a ſpecies of ſuperficial 
knowledge, that may be compared to tinſel, 
E 4 which 
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which is glaring in effect, without poſſeſſing 
any real luſtre, and when put in competition with 
fterling gold, bears no proportion in intrinſie 
value. Let your purſuits be well directed, and 
your application uniform ; as wiſdom is not to 
be acquired by flights of fancy, but muſt be 
fought with ardour, and cheriſhed by reflec- 
tion. | 
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NORTHERN CONSTELLATIONS. 


1 2 


>. CONSTELLATIONS, 


ENGLISH NAMES. 


* 


rRINdetratl STARS. 


Urſa Major, or Helice.. . . | The Greater Bear ... | Dubhe, in neck. Aliath, and Benenatch, in tail. Alcor, ſmall one in tail. 
„De Miner... . The Leſſer Bear..... Cynoſura, (the Polar Star) in tail. Kochab, in neck. 
<1 neo ado The Dragon... Ras Tabin, in head. 
= | Cepheus ſand Chara) J „ | Alderamin, in left ſhoulder. 
Canes Venatice (Aſterion, | The Hounds 
© . 4 Acturus, in coat. Ceginus; in right ſhoulder. Mirach, in belt. 
Mons Menalus | 
Coma Berenices Berenice's Hair 
. co Charles's Heart 9 
Corona Borealis The Northern Crown] Alphacea, or Lucida Coronæ. 
HFlercules, or Engonaſi....f..o-o ooo .. Ras Al Giethi, in head. Rutilicum; in left ſhoulder; Marſic, in club; Maaſym, 
+» Cerberus in right arm, 
Lyra, or Vultur Cadens. | The Lrvre .........- Lucida Ly. 
£5, I => ds awe The Swan ....-+.««- Deneb Adigege; in tail, Agilſage; Albirco, in beak. 
'} Vulpecula The Fox g | 


The Lizard » 
Caſſiopeia a Shader, in breaſt, 
| Camelopardus ..,....--- The Camelopard 
| Serpens, or Ophiuchi.... | The Serpent 8 9 
| ' ' Serpentarius, or Ophiuchus SS ©0000 6 @000@0 00 000 00 Ras Al Hague, in Head. Yed; in right hand; 
| + Scutum Sobieſki ....... . |Sobieſki's Shield 
Aquila, or Vultur Volans| The Eagle Alcair, or Atair, in neck. 
Antinous, or Ganymedes | 
Delphinus.......------- The Dolphin 
Lana The Littie Horſe 
2 The Arrow | | 
| Andromeda ;....- 3+ 2222222 . Caput Andromedz, in head. Migaf, in belt. Almaak, in right foot. Tin fide, 
I "'Þ Wi AO EPI 12255 wan 2 bands Caput Meduſe, (Meduſa's Head) luſter, Algol, in Caput Meduſe, Algeaib, 
Pegaſus... o---coo-oooo foe „e Enif, in noſe. Marhab, in ſhoulder. Scheat Alpherus, in left leg. 
Auriga .-<<-------» .. {The Chariotcer ..... Capella, in the Coat. Hedi, the Kids, 
Lynx 
4 EEE coor cc The Leſſer Lion 
riangulum 5 000005 The Triangle 
+ Triangulum Minus The Little Triangle 
Muſca RT „„ „ „ „6 „„ 2 58 Fly 
CONSTELLATIONS IN THE ZODIAC. 
« CONSTELLATIONS 5 ENCLISH NAMES, 4 PRINCIPAL STARS. 
2 r — — tal — 
Aries —— „ 2 The Ram , : [eye) one of the Hyades, 
| Taurus .....- „„ hy. } © nn +++» » {Olelades, a cluſter in the neck. Hyades, cluſter in face. Aldebaran, (the Bull's 
0 Gemini It | The Twins. . Caſtor and Pollux, in the head of the Twins. 
b Cancer ] The Crab Præſepe, in back. 
4 Lo 4 The Lion W Regulus, or Cor Leonis, heart. Deneb Al Aſſad, in tail. 
Vie, Sod. donned ny The Virgin... . | Vindemiatrix, in right ſhoulder. Spica Virginis, wheat in right hand. 
1 Libra. The Balance. .. Zubereſchemali, in right ſcale. Zuberelgenuſi, in left ſcale. 
$24 Scorpio "= IE The Scorpion 3 Antares, or Cor Scorpii, heart. Leſath, in tail, 
1 Sagittarius. The Archer Nebuloſæ, in noſe. 
Capricornus ET vp The Goat 6 6 „ „ „ 6% „ „ 0 Deneb Al Gedi, in tail. 5 
a Aquarius........... {| The Water-Bearer...|Scheat, in leg, Fomalhaut, laſt in the water. 
| Piſces 2525* „5 a Tho FARM 52> dos ov 1% Celeſtis, the knot of the ribbon. 
5 | Theſe are the Signs of the Zodiac. The fix firſt are called the Northern Signs, and the fix laſt the Southern. 
| TE 5 1 
| SOUTHERN CONSTELLATIONS. 
1 — i —— * — — 1 
i | CONSTELLATIONS. | ENGLISH NAMES. PRINCIPAL STARS. 
| 2 e The Whale......-.. | Menhar, in mouth. Batan Ketus, in fide, Deneb Ketus, in tail. +" RESI eq 
Z 5D ESE bo ones ned de 5295452555 „„„ „„ Acher nat. 
0 1 Pheœnix . as” 5 r 
3 Toucan | ; 
Orion IILELEE LS, —— rene Rigol, in right foot. Bellatris; in right ſhoulder. Betelgeuge, ia left ſhoulder. 
14 mrſs LM" The Unicom ; | | 
| Canis Minor. | The Leſſer Dog ..... Procyon, in fide. | 
Apus s . | A 
Hydra 56553565 Re „%%% „ „„ „„ Alphard, or Cor Hydræ, heart. / 
Sextans Uraniæ | j 
. The Cup... . +» | Alches, in ſtand. 
. The Raven... . . | Algorab, in tight wing 
Centaurus. The Centaur 
Lupus . The Wolf 
© UN TN 8 The Altar [gle 
Triangulum Auſtralis .. . | The Southern Trian- 
„. The Peacock 1 
Corona Auſtralis The Southern Crown | 
. . The Crane 
Piſcis Auſtralis ..... | The Sauthern Fiſh 
eee The Hare 
| umba Noachi....- - -- Noah's Dove 
Robur Carol... -- | Charles's oak(Crofiers 
.. The Croſs, ſometimes 
Argo Navis The Ship Argo. . C 


ee 
Cameleos 
Piſeis Vol ans 


The Greater Dog. 
The Bee 

The Swallow 

The Indian 


The Flying Fiſh 
The Sword Fiſh 


Sirius, (the Dog-Star) in mouth, Iſis, in right ear. 
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THURSDAY. 


on the Succeſſion of Day and 


Night, and the Vieiſſitudes 


of the Seaſons. 


10 U 1 Lady Mary. 


HAT will now be the ſubject of your 

inſtructions, my dear Mentoria? I 
was fo well pleaſed with your obſervations on 
the fixed Stars and the. Zodiac, I anticipate 


much entertainment from th. next. objec you 


are inclined to explain. . 
. 
e the regular: ſucceſſion of Day and 
Night, the viciſſitudes of the Seaſons, a” 
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and Tides, as they are immediately connected 
with the foregoing obſervations on the Solar 
Syſtem; though I ſhall be leſs copious on thoſe 
ſubjects, as by my former inſtructions, I fat- 
ter myſelf with the hope, you are tolerably well 
informed reſpecting thoſe intereſting particulars, 
The revolution of the Earth on its own Axis, 
produces what is uſuallycalled its diurnal motion, 
which it performs in the ſpace of 24 hours, 
In the courle of this revolving rotation, whilſt 
that part of the Globe ' we inhabit is [turned 
toward the Sun, we are conſequently cheered 
by his beams, which conſtitutes our day; in 


like manner, when the Earth is turned from the 


Sun, we are involved in darkneſs, which 
makes our night, whilſt the other Hemiſphere 
enjoys day: thus you will perceive that they 
are both alternatively enlightened. k 

Lady Louiſe. I clearly comprehend what'oc- 
caſions the regular rotation of day and night ; 
dut I eee ee © 
evening, are produced. 

Man. In confequence of the Sun's great 
magnitude and diſtance, the rays of light he 
emits, fall in a parallel direction on the Kacth, 
which invariably ittuminates one of her Herniſ- 

any — agen = 


continues 
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continues in the darkened part, it is night in 
thoſe regions, but as ſoon as that place, by the 
diurnal rotation of the Earth from Weſt to 
Eaſt, approaches to the verge of the enlightened 
Hemiſphere, what is uſually called day-break 
or. Morning, appears. In the Earth's rotation 
on her own Axis alſo, when the meridian of 
that place is brought beneath or under the Sun, 
it is then ſaid to be Noon there and at every. 
other place of the fame meridian ; in regular 
progreſſion as this place advances in the Earth's 
revolution, it again reaches the boundaries of. 
the darkened Hemiſphere, which produces the 
duſky ſhades of Evening, and in uniform gra». 
Gation, the return of Night. 


Lady L. In our lectures on Geography, I 
recollett ſome of the circumſtances you have 


juſt recited. 
Ment. Aſtronomy may. be confidered as the 
counterpart of phy; as merely being 


acquainted with the form of the Earth, and 
the ſituation of different countries, would be 
* a very imperfect kind of knowledge. When 
you hear on what part of the Globe any par- 
ticular place is ſituated, you become intereſted, 
and wiſh to be informed, whether it is hot or 
eld, and what allotment of light, and other 

E 6 comforts, 
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comforts, the inbabitants enjoy: theſe can 
never be accurately aſcertained, unleſs you are 
in ſome degree inſtructed in Aſtronomy; which 
would enable you to calculate what influence the 
light and heat of the Sun have over it, and 
give you a clear idea of its temperature, length 
of day, and natural productions. For example, 
we will ſuppoſe an ignorant perſon to be in 
company, and that Greenland, and Guinea, 
ſhould be the ſubject of converſation, he would 
form no conception whether the inhabitants 
were. ſcorched by heat, or frozen by cold: 
whilſt the well-informed would have a perfect 
knowledge of the oppolite qualities of each 
reſpective region. 

Lady L. By what means could mis know, 
ledge be attained? +» 

Ment, They would recolle& that Green- 
land is in the frigid, and Guinea in the torrid 
zone. That the former from its remote North- 
ern ſituation muſt be intenſely cold ; and that the 
Jatter by being ſituated between the tropics, 
where the influence of the Sun is ſo great, con- 
ſequently is ſubject to intenſe | heat. They 
would alſo know that beyond the arctic circle, 
the inhabitants of thoſe regions in Summer, have 
2 progreſſive portion of day- light, from one 

month. 
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month to ſix, and in Winter the ſame portion 
of darkneſs or night. They would alſo be ſen- 
ſible, that thoſe who reſide in the torrid zone, 
have not days of any conſiderable length, as the 
days and nights are uniformly equal in thoſe 
countries that are ſituated immediately under 
the EquinoCtial line, and that from that ſpace 
to the arctic circle, which is the boundary of 
the Northern frigid zone, there are 24 climates, 
each of which increaſe by half an hour in the 
length of each day, which may be eaſily calcu- 
lated with certain preciſion, and it may be 
proper to obſerve the ſame effects at contrary 
periods occur, in the Southern frigid zone. 

Lady M. I ſhould not wiſh to live in Gui- 
nea, or Greenland, _ 

Ment. Undoubtedly a ſtation between thoſe 
two extremes is more agreeable; yet I make 
no doubt, each party are ſatisfied with their 
allotment. In the torrid zone Providence has 
amply ſupplied the inhabitants with an abund- 
ant portion of bleſſings, to conduce to their 
comfort, which in a great meaſure are ſponta- 
- neous, In ſome places gold is found in ſuch 
plenty in the beds of the rivers, it is not 
neceſſary to work the mines, FRO produce 
that valuable metal. 

Lady 
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Lady L. I think it would be very deſi- 
rable to live where there is ſuch abundance of. 
gold, 
Ment. In an uncivilized country, gold is 
of itſelf of no intrinſic value to the native poſ- 
ſeſſors; as it obtains its conſequence and worth 
by being the medium to procure us the neceſ- 
faries and conveniences of life, which is evi- 
dent, as in ſome of the countries where this 
metal abounds in its genuine ſtate, the ignorant 
primitive inhabitants were rejoiced to exchange. 
it for glaſs beads, and other ornaments, and” 
implements of no comparative degree of. value. 
The importance of a poſſeſſion, depends on the 
circumſtances of our condition ; thus to a. 
Savage, who is not ſkilled in mechanics, an 

iron hatchet is a more valuable acquilition,. 


55 e ei 


La M. I perceive this very forcibly, and: 
do not envy theſe people their poſſeſſions ; yet: 
I think they are better provided for than the 
Greenlanders ; as T have often read of. the 
hardſhips they undergo, | 

Ment. The great Creator of the univerſe, 
| has diſpenſed a degree of proviſion for all tho 
inhabitants of the Earth, fuited to the peculiar - 
ſtate of each region; it is true, each diſtri; 

| does 
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docs not appear to poſſeſs an equal portion of 
thoſe things we conlider as eſſential to happi- 
neſs; yet the eſtimation of bleſſings depends 
more on the force of habit, than their intrinſic 
quality. The Greenlanders as inbabitants of 
the frigid zone, have but few reſources in the 
article of food. Fiſh, Seals, S:a-towl, and 
Rein Deer, form the chief of their ſubſiſtence, 
and their train oil which we could not eat, 
is eſteemed a luxurious addition to their fim- 
ple repaſts. 

Lady M. Why are Whales found more 
frequently in. the Northern, than any other 
r 


Ar. They are not peculiar to the North- 
ern frigid zone, as many are found alſo in the 
Southern; Providence has wiſely ordained that 
the fiſh which inhabit the Seas, in the frozen 
zones, are furnifhed with a very large portion 
of fat, or blubber, which by a due preparation, 
is converted into ail, being thus liberally endu- 
ed with this unctuous ſubſtance, enables Whales, 
Seals, &c. &. to ſubſiſt where the ocean is 
frozen, as fat renders animals that are clothed 
with it in a very great degree not very ſuſcep - 


tible of cold: thus you ſee in this, as in every 


other inſtance, the wiſe Creator of the univerſe 
| has 


«. * 
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has fitted each creature to its allotted ſtation. 
I muſt now cloſe this long digreſſion, and pro- 
ceed to give you ſome account of the variations 
of the Seaſons. x 
* Lady M. I expect much ieee 
from that ſubject, and will not interrupt you, 
except to requeſt you will accept my beſt 
thanks for the i . PHY e 
impaned. 
Meni. The ſeaſons - nds a 
regular ſucceſſion of Spring, Summer, Autumn, 
and Winter, are produced by the Earth's an- 
nual motion round the Sun, which not being 
in the plane of the equator, but in an Orbit 
inclined to it in an angle of 23 degrees and 
half, as the Earth turns from Weſt to Taſt. 
The Spring is the ſeaſon of the year firſt to 
be conſidered, at this period, in this ſituation 
of the Earth, the equator is oppoſed to the Sun, 
and in conſequence of his always enlightening 
a Hemiſphere or half the ſurface of the globe, 
his light by being now equally divided, reaches 
to both the Poles: therefore from the diurnal 
revolution of the Earth, rn 
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Lady M. 1 recolle& your informing me 
that the ſign Aries or the Ram was the vernal 
or ſpring equinox. 

Men. When the Sun enters the 0 
ſign Libra or the balance, it produces the ſame 
effects reſpecting the equality of the days and 
nights, and is hence called the autumnal equi- 
nox. oY 
Lady L. I will remember to obſerve theſe 
circumſtances when the proper? period arrives, 

Ment, We muſt now examine the proper- 
ties of Summer; in order to give you a clear 
idea of this ſeaſon I muſt obſerve when the 
Earth has advanced in its Orbit through Libra, 
Scorpio, and Sagittarius when it arrives at the 
firſt degree of Capricorn, the North Pole is 
turned to the Sun, and the tropic of Cancer is 
oppoſite to him ; and as the inclination of the 
Earth's Axis is 23 degrees and an half, juſt fo 
far the rays of the Sun reach beyond the 
North Pole, and in the fame degree are defec- 
tive at the South Pole ; conſequently the whole 
of the Arctic circle is enlightened and the Ant- 
arQic circle deprived of light: from which it 
will ckarly appear to you that in the Northern 
Hemiſphere it is the longeſt day which conſti- 
tutes Summer, and in the Southern half of the 

: Globe 
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+ Globe the ſhorteſt day, or Winter ; but under 
the Equator the days and nights are uniformly 
equal, conſiſting of twelve hours each, which 
comprehends the twenty-four hours that is the 
period of the Earth's rotation on her own 
Axis. ; 

Lady M. I had not before à clear notion 
that when it is our Summer the inhabitants of 
the contrary Hemiſphere have Winter. 

Ment. This is a natural conſequence, as at 
the period the Earth-is proceeding from the fign 
Libra or the balance, the North Pole is ap- 
proaching towards the Sun, whilſt the Southern 
Pole recedes from him; therefore the length of 
the day is increaling in the Northern Hemiſ- 
phere and declining in the Southern. In the 
ſpace of three months the ſcene will be wholly 
changed, for as the Sun will then be over the 
Equator, both Poles will again be enlightened 
by his rays, and the day and night conſequently 
equal in every part of the Globe. The Sun at 
this ſeaſon will be riſing to the South and ſet- 
ting to the North; this is what is called Au- 
tumn. 

Lady L. The Gtuation of the Sun and 
Farth which produces the equality of days and 
nights in the period you have hoon Selonbing, 
\ ſuppoſe 
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ſuppoſe is what is called the Autumnal Equi- 
nox. — 

Ment. Undoubtedly, and as the Earth ad- 
vances towards Winter, the South Poles will be 
turned to the Sun, and the North Pole from 
him; therefore when the Karth is in the ſign 
Cancer it is Summer in the regions to the ſouth 
of the Equator at the period when it is our 
Winter: this you will perceive is occaſioned by 
the Sun's being over the tropic of Capricorn, 
which is as many degrees ſouth of the Equator 
as the tropic of Capricorn is to the nonth of it 
when the Sun was in our Summer; at this pe- 
riod the AntarQic circle is enlightened and the 
ArRic obſcured in darkneſs, but under the 
Equator the days and nights are equal. The 
Sun continues above the horizon of the ſouth 
Pole till the vernal Equinox, when he will 
again riſe to the north Pole, and with unceaſing 
regularity fulfil the rotation of the ſucceſlive ſea- 


ſons, 
Lady MH. I cannot expreſs how much I ad- 


mire the variety that we experience in the diſ- 
ferent effects of the ſeaſons, as they change in 

annual regularity and order. 
Ment. If the Axis of the Earth were per- 
pendicular to the plane of the Earth's, Orbit. 
the 
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the days would be invariably of the ſame Tength 
and we ſhould have no diverſity of ſeaſons. 
Lac M. That would be very agreeable, 
T ſhould like always to have the feaſons Tike 
ſpring or autumn, and the days never ſhort- 
er: pray what would produce that effect? 

Ment. The Sun being over the Equator, - 
which muſt at all times enlighten both Poles of 
the Earth, and would make the days and nights 
'conſtantly equal, as theit variation is produced 
by the inclination of the Earth's Axis and its 
preſerving its paralleliſm, by which term you 
are to underſtand, the Earth keeping its Axis 
in its natural revolution round the Sun in a po- 
fition always parallet to itſelf, which it nearly 
does. When the Sun is in the firft point of 
Aries, the Earth muſt be in the 1 of Li- 
bra, as that is the oppoſite ſign. 

Lady L. How much I pity the inhabitants 
of the frigid zone, becauſe in winter they nave 
ſo great a portion of darkneſs. * 

Ment. This apparent evil is Wäg by 
the kind hand of Providence, as even under the 
Poles when the Sun is not viſible to them, they 
are but a ſhort time involved in abſolute dark- 
neſs; as the twilight continues till the ſun is 
' 18 degrees below the horizon, and his greateſt 

| depreſſion 
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depreſſion is but 23 degrees and an half, equal to 
the inclination of the Earth's Axis. The Moon 
alſo is above the horizon of the Poles for about 
the ſpace of a fortnight, being half her period 
North and the other South of the Equator ; 
therefore as the Moon at full is in the ſign 
oppoſite to the Sun, the tropical full Moon 
mult be 24 hours above the horizon at the Po- 
lar circles. 

Lady M. I cannot ſufficiently admire the 
goodnels of God in diſpenſing ſuch alleviating 
mercies to the inhabitants of ſuch unfavourable 
climes. | 

| Ment. Theſe beneficent effects may be 
traced in every inſtance : the Sun, which conti- 
nues longer above the horizon in Summer than 
in Winter, enlivens our purſuits: but as a 
counterbalance for the comparatively ſhort por- | 
tions of his rays that we enjvy in Winter, the 
Moon at that ſeaſon continues longer viſible to 
us than in Summer when we ſtand leſs in need 
of her alliſtance. You will perhaps ſcarcely 
believe that in the height of our Summer, we 
are farther from the Sun than in Winter, 

Lad, ny How can that poſſibly be? I muſt 
not doubt your aſſertions AE I cannot ima- - 


gine 
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gine as a fact what appears ſo inconliſiegt with. 


the evidence of reaſon. 

| Ment. This ſeeming paradox is produced by 
the days being ſhorter at · that period and the 
Sun's rays falling in a very oblique direction on 
the Earth, which are more diffuſed than they 
are in Summer when he remains longer above 
the horizon, and by being higher, tranſmits his 
rays in a more diſtindt manner, by which means 
the Earth acquires and retains ſo great a por- 
tion of heat that it cannot be ſubdued or ex- 
tinquiſhed during the ſpace of à ſhort night, 


which is occaſioned by the Sun being more 


nearly in a vertical poſition, and his beams 
conſequently. of a denſer or- thicker quality 
and not ſo much weakened by reſra&tion as. 
when they are emitted in a more indirect courſe 


as they are in Winter. 


Lady. M. I cannot comprebend how ** 
can be proved. 
| Ment. By obſervations on the Sun's diame- 
ter, which it has been demonſtrated is on the 
ſhorteſt day, 32 deg. 48 min. and on the long- 
eſt day 31 deg. 30 min. which, aſcertains be- 
yond the poſlibility of a doubt, the proportion 


Lady 
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Lad) L. What portion of the Globe is 
rn 
eſt degree? 

Ment, When the Earth is neareſt to the 
Sun, it is Summer in the Southern Hemiſphere ; 
therefore it is reaſonable to imagine, the inhabi- 
tants of thoſe regions experience a greater degree 
of heat, than thoſe which are ſituated in the 
ſame degree of latitude in the oppoſite Hemiſ.. 
phere; to counterbalance this circumſtance, 
their Summer is ſhorter than ours, by the ſpace 
of eight days ; it is alſo colder near the Poles 
in the Southern, than the Northern Hemiſ- 
| phere, which is occaſioned by there being more 
land, which naturally retains the heat, whilſt 
on the contrary the intenſe cold near both 
the Poles, in a great meaſure proceeds from 
the fields of ice in the Ocean, which even the 
rays of the Sun in Summer do not wholly diſ- 
ſolve, by the moſt powerful influence of their 
genial heat, 
 - Lady M. I Gun deter eine what 
Zones, than moſt parts of your inſtructions on 
Aſtronomy. | 
in your geographical leſſons, and I make no 
doubt that you recollect the Globe is divided 
| into 
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into ſive Zones, or Belts, one Torrid, two 
Temperate, and two Frigid, appellations which 
clearly denote their reſpective qualities. The 
Equator divides the Globe into two Hemiſ- 
pheres or equal- parts, the one Northern and 
the other Southern; on this circle the degrees 
ol Longitude are marked, by which you are to 
underſtand the diſtance of any particular place, 
Eaſt ot Weſt, from the meridional point aſcer- 
tained on that map or Globe, which cannot in 
any inſtance exceed 180 degrees. The meri- 
dian divides the Globe into two Hemiſpheres, 
Eaſtern and Weſtern, on which the degrees of 
Latitude are placed; by theſe the diſtance of 
any place is found North or South from the E- 
quator, and as there are 90 degrees from the 
Equator to each Pole, no place can exceed that 
number, as you will remember the circumfe. 
rence of the Globe is 350 degrees. The Eclip- 
tic is a certain line that runs through the Zodiac, 
to ſhew the Sun's annual path in the Heavens, 
6 hielt are marked thoſe TRY! cal- 


led the Signs of the Zodiac. 
Lady M. When I conſider S 0 


pleaſures Wi in d ne know not 
Pho 15 * ai foot 8 Ment, 
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Ant. The ſeaſons all abound with ſources 
of delight and admiration. In Spring we be- 
hold the works of Nature unfold by gradual de- 

grees, till they attain the higheſt perfection of 
beauty. Vegetation, the Animal world, and 
the general face of things, inſpire a contem- 
plative- mind with thoſe lively ſenſations that 
affurd. a kind of rational banquet, where the eye 
is regaled with varied excellence, the ear charm- 
ed with melody, and the intellectual powers 
kept in perpetual purſuit, by the inveſtigation 
of the progreſſive renovating changes peculiarly 
appropriate to this ſeaſon. Spring with pro- 
priety may be ſaid to be the youth of the year, 
in which bloom is but the harbinger of the 
more mature perfection which Summer pre- 
ſents; buds and bloſums become fruits and 
flowers, and the pleaſing expectations formed 
from vernal fructification, are realized; this 
luxuriant period may be ſtyled Nature's Meridi- 
an, as the Earth at this ſeaſon is at the height 
of its ſplendor, Vegetation in the zenith of its 
glory, and every ſurrounding object cheered by 
the vivid rays: of the Sun, which diffuſe the 
bleſſings of plenty, adorned by reſplendent beau- 
ty. In Autumn. we perceive the ample provi- 
ſion which is wiſely oxdained for the preſerva- 


F tion 
4 4 


— 
an ary 


- — — 
Pt — — 
— SS 


= _ 


fl 
{1 
= 
* 


— 


— 
— —ͤ ö —— — - 
— OO 


98 On the — 


tion and ſuſtenance of every ſpecies of animals, 
as Nature at this ſeaſon pours forth her richeſt 
gifts with a liberal hand in the various means 


. ſhe furniſhes for our ſypport and happineſs, 


Winter, which appears at the firſt view. to be a 
dreary comfortleſs ſeaſon, ſerves the purpoſe of 
a kind of repoſe to all the varied works of the 
Creation, and, produces that variety and con- 
traſt; which conſtitutes in a combined ſenſe the 
genuine beauty of the ſeaſons, or rather mani- 


feſts the infinite wiſdom of their omniſcient 


Creator. In froſt, ſnow, or hail, we may 


trace certain degrees of beauty and utility, and 
perceive the beneficial purpoſes for which they 


were deſigned ; as the rigour of Winter deſtroys 


the pernicious effects which would ariſe from 


the exuberance of inſects and reptiles that are 
generated in Summer, and. fertilizes the Earth 
for the approaching productions of Spring: 
therefore the whole year, as taken in the aggre- 

gate, may be regarded as a circle of varied ex- ; 
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common obſervers, than the habitual ideas that 
occur, reſpecting the change of reſidence and + 
ſituation which they often produce; thus for in- 
ſtance, many prefer Winter, as at that period 
they viſit the metropolis, and are engaged in a 
conſtant ſucceſſion of diſſipation and luxurious 
purſuits : whilſt others dread its approach, be- 
cauſe they live in retired ſituations, and are in 
Tome degree debarred from ſocial intercourſe. 

Lady M. I think there is no degree of com- 
pariſon reſpecting the preference which ought 
to be given to the ſituations you have deſcribed : 
T. ſhall not heſitate to determine in favor of 
Winter, as at that ſeaſon I ſee the com- 
pany. 

Ment. Society is the balm of life; and ra- 
tional modes of amuſement may be enjoyed 
without deviation from our preſcribed line of 
duty; yet how frequently do the purſuits of 
What is delufiyely called pleaſure, produce the 
contrary effects of diſquietude and repentance. 
| Each ſeaſon points out to the intelligent mind 
a certain mode of comfort, peculiarly adapted to 
its cireumſfances and quality; ; ſuch as in Win- 
ter, a cheerſul fire, ſocial converſe, innocent 
| recreations, conſiſting of thoſe which can occa- 
bon 10 perturbation of mind, or juſt cauſe of 
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by 
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blame or regret, Conſtant employment is the 
grand ſpecific againſt what the French call en- 
nul ; but we muſt be ever cautious, that the uſe 
of our time ſhould be turned to ſuch objects, as 
may produce individual advantage, or public be- 
nefit. 

Lach M. I obſerve you mention that our 
amuſements ſhould be of a nature to produce 
no uneaſineſs or unpleaſant conſequence ; I 
think there i is no danger they ever ſhould, 
Men. Of this there is greater probability 
than you are aware; as the purſuit of diverſion 
frequently induces perſons to engage in ſchemes, 
or enter into plans that are inadequate to their 

finances, or incompatible wich the arrangement 
their ſituation in life requires; games of chance 
alſo, or thoſe that depend on any degree of ſkill, 
engage young minds with too great a degree of 
9 ardour and anxiety; therefore the object to be 
won, or loſt, ſhould always be of trifling value, 
ag both parties cannot be ſucceſsful; and though 
the victor experiences ſenſations of triumphant 
pleaſure, the vanquiſhed or perſons conquered, 
are ſubjected to an equal portion of regret, 

Ia L. I muſt confeſs that I am always 

pleaſed when I win, though I do not care for 


4 the money. 


Men“. 
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Ment. This is the genuine ſentiment, ari- 
ſing from the ſimplicity and uncorrupted ſtate 
of your heart; but intercourſe with the world 
blunts theſe fine perceptions, and the hope of 
gain often degenerates into means and meaſures, 
not always according with liberality or ſtrict 
Juſtice, 

Lady M. 1 will zealouſly guard againſt the 
conſequences you ſo forcibly deſcribe ; and, I 
imagine you will recommend a courſe of read- 
ing as our general purſuit in Winter, 

Ment. I am rather inclined to a diverſity of 
avocations, as they exerciſe the various faculties 
of the. mind ; neither am I averſe to what is 
uſually called gaiety, when purſued as a relaxa- 
tion under certain reſtrictions, and regulated by 
the rules which good ſenſe and prudence pre- 
ſcribe, The theatre is a ſource of amuſement 
and improvement, when the ſubjeQs choſen for 
repreſentation, are of a tendency to inſpire noble 
ſentiments, by bright examples; or to exhibit 
Vice and Folly in their proper colours. Con- 
certs and muſical entertainments are not only 
agrecable and deſirable, but may even be turned 
to excite devout ſenſations, or to exhilarate the 
fancy by lively compoſitions. Dancing is a 
wholeſome exerciſe, and ſource of diverſion, 
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and alſo tends to add grace and dignity to the 
deportment. Painting and drawing ef every 
ſpecies, are an elegant pleaſing employ, and 
when extended to taking views, or copying 
from Nature, afford an mexhauſtible fund of 

_ gratification to a mind replete with refined 
ideas. 

Lady L. By dk the EY you recom- 
mend, I am conv inced time will never appear 
burdenſome to me, even in the depth of Win- 
WT. 

Ment. It is ON ka 1 va- 
ried objects of purſuit, as they muſt ariſe from 
the circumſtances that furround us. Needle 
work, of the uſeſul and ornamental kind, ſhould 


engage a portion of your time and attention, as 
being ene a feminine employ 


and productive of utility, Exerciſe is alſo 
means of diſtributing time with advantage and 
pleaſure, and may be compaàſſed even in Win- 
ter, with benefit and delight. But above all 

” T 'will point out the advantages ariſing from 
the ſtudy of the moſt approved authors, and 
from the converſation of intelligent, well-bred 
-perſons ; this is not only the means of paſling 
over time agreeably, but with ſubſtantial pro- 
fit ; as knowledge is not only confined to books, 
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but. may be diffuſed by various other means; 
amongſt which, none are more forcible than 
the admonitions, teſtimonies, or opinions of 
thoſe we deſervedly revere or eſteem. 

. Lady M. I am perſectiy ſatisfied with our 
allotment! in Winter; pray, Mentoria, point 
out of what nature our ny ſhould be in- 
Summer. 

Ment. In peaking of our 1 in dife. 
rent times of the year, we uſe the general term 
of Summer and Winter, with which we blend 
Spring and Autumn, and confine ourſelves ſim- 
ply to the diſtinction of heat or cold, long or 
ſhort days. In Summer every object takes a 
wide range; the great portion of day- light we 
enjoy, and the genial warmth of the Seaſon, 
conſpire to diſperſe the generality of perſons 
who can purſue their own inclinations, In the 
higher claſſes, the greater part retire from the 
buſtle of public or ſplendid life, and take refuge 
in the calm retreat of their patrimonial man- 
ſions. Others in purſuit of health, or amuſe- 
ment, frequent places on the ſea coalt ; whilſt 
the general maſs, who are engaged in com- 
merce and uſeful avocations, content them- 
ſelves with occaſional excurſions, which can 


of be 
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be purſued without material interruption to the 
regular courſe of their buſineſs. 

Lady L. I am always impatient to get into 
the country, and if it were in my power to 
Chuſe, ſhould like ſome cottage, or rural fpor, 

where I ſhould be more happy than I can ex- 
Þreſs. | | 

Ment. Theſe ideas are the effect of a youthful 
imagination, which is apt to figure to itſelf that 
wild, or romantic ſcenes would yield a ſuperior 
degree of ſatisfaQion ; when in fact they would, 
when the edge of novelty was worn off, pro- 
duce vacuity and diſguſt. It is impoſſible to 
define by what meaſures happineſs may be 
moſt effeually produced; 2s much depends on 
the turn of mind, and the ſituation of the par- 
ties concerned; yet we may ſafely venture to 
affirm, there is the beſt chance for attaining 
this deſired end, by activo, rather than ubſtract 

ed means, A cottage allows but a ſmall ſphere 
of action, a paſtoral life admits but of few va- 
riations, the habits are fimple, and by conftant- 
ly preſerving the ſame uniform tenor, enervate, 
and cramp a mind inherently fraught with laud- 
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Lady M. I have no doubt you would ap- 
prove the plan of life purſued by our amiable 
friends Horatio and Amanda. 

Ment. Diſtinguiſhed merit like theirs 2 
apptobation and applauſe. Their rank in life 
is high enough to ſupply them liberally with 
all that can be ſtyled the bleſſings of life; and 
yet not ſufficiently elevated, to involve them in 
the pernicious and diſgraceful babitudes, that 
degrade too many who fill the firſt claſſes in ſo» 
ciety. In ſummer they reſide at their country 
ſeat, in which elegance and convenience unite, 
their grounds are, highly cultivated, their gar- 
dens are 4 Botanical ſchool ; agriculture alſo 
bears a ſhare in this beautiful arrangement, as 
the whole eſtate is a Ferme Ornẽe. Horatio is 


a man of ſcienee, and neglects no opportunity 


to adopt every plan that may prove beneficial to 
ſociety ʒ his flocks and herds are of the ſineſt qua- 
hy; his horſes of the beſt} breed, and regularly 
trained, and: His chtriages of the molt. elegant 
and convenient cc ſtruction. 
Lady M. How happy Amanda muſt be/in 
facha ſituationngn 
Ment. Ia thoſe: branches ads 
mediately under her department, Every article 
. nearly to perfection. Her aviary 
F 5 and 
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and poultry, form an aſſemblage of the moſt 
rare and beautiful kinds of fowls and birds; her 
ſhrubbery and green-houſe abound with the 
moſt curious plants, which ſhe ſtudies with the 
\. moſt minute attention, and by the moſt ſcien- 
tific rules. Her houſe diſplays the purity of her 
taſte, the furniture being in the ſtyle of the 
moſt elegant ſimplicity, and many of the deco- 
rations moſt worthy of applauſe, executed by 
her own hand. In the whole of this rational 
jyſlem you perceive neither redundancy nor de- 
feR, and the moſt ſtriking harmony is produced 
by judicious meaſures, effected by moderate 
means 'of expence. Horatig's and Amanda's 
method of living, is hoſpitable and liberal; but 
as it is uniform, kept within due bounds of pru- 
dent economy, by which mode they perform 
many ſignal acts of charity, though their for- 
tune is far from being immenſe. 
Uuay L. Lam always extremely happy when 
1 pay them a viſit; there is a li well ſtor- 
ed wich books, mathematical inſtruments of all 
kinds, W N that 3 is- ben 
nious. 
Ment. Theſe are as "WR of anus 
ment, and when properly recutred to, produce 
the happieſt "ou 1 fans great = 
Wenne ll nc ; 
: 
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of the comforts of this amiable pair, it conſiſts 
of all the beſt families in the neighbourhood, by 
- which I mean thoſe moſt reſpectable, not al- 
ways thoſe of the higheſt rank ; as Horatio does 
not approve Lord Sceptic's principles, or Sir 
Richard Squander's profuſe habits : neither does 
Amanda wiſh to alſociate, with diſſipated Lady 
The 
time and attention of theſe worthy — of 
ſociety are greatly engaged by the education of 
| their children; as they do not confine their in- 
ſtructions merely to the hours allotted; for their 
leſſons, but are always inculeating ſome impor- 
tant branches of. knowledge from every - occur- 
rence, and correcting all the errors they per · 
ceive, by the moſt forcible, yet gentle means. 

Lady L. Horatio and Amanda are very kind 
to their ſervants, and poor neighbours, eſpeci- 
ally when they are ſick ; and have alſo eſtab- 
liſhed a ſchool for "indigent children, who are 
inſtruQed and clothed at their expence. 

Ment. The performance of theſe eſſential 
duties, are the luxuries which I will recom- 
mend, as they never cloy; every evil you miti- 
gate is an exquilite gratification ; to alleviate 


hq pays of cfickneſs, remove the ſting of p0- 


verty, or plant the ſeeds of knowledg-, »y 
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application of due remedies and pecuniary re- 
lief, places a human character in the brighteſt 
point of view : thus you perceive Horatio and 
Amanda in their Summer reſidence ſhed a bleſ- 
ſing on all who are within the ſphere of their 
cheering influence. As the means of converting 
their bright example to your individual benefit, 
J ſhall obſerve, that notwithſtanding you cannot 
wholly adopt their plan, let it impart this uſe- 
ful leſſon, that virtue conſiſts in active exer- 
tions, and that each ſraſon of the year calls us 
forth to fulfil ſome important duty; as even the 
moſt minute object terms with inſtruction, and 
every diſpenſation demands the * 
of reverence and adtnirtion' & 
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4119. 11. TO 
Memteria. 
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obſervations I have made on the vari- 

_ ous qualities of the Solar Syſtem would be 
incomplete, unleſs I were to enumerate the 
diſtn&t properties of Eclipſes of the Sun and 
Moon, which you have ſeen and heard of, but 
I fear, are ignorant of their natural cauſes, A 
Salar Eclipſe j is produced by the Moon paſſing 
between the Earth and the Sun, which hides 
the light of the Sun from the Earth ; this muſt 
happen at the New Moon, when'the Moon is 
in conjunction with the Sun. It is called an 
annular 
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annular Eclipſe, when the Moon is ſo ſituated 
that its ſhadow being leſs than the Jiſk of the 
Sun, conceals only the centre from our view ; : 
the edge of the Sun appearing to ſurround it 
like a bright ring. If the whole of the Sun is 
obſcured, the Eclipſe is termed total; but if 
only a part is darkened, it is called a partial 
Eclipſe, and as many twelſih parts as the Moon 
covers, ſo many digits are faid to be eclipſed. 
Lady Liſa. What do you mean by digits? 
Ment. - The term digit, ſignifies the twelfth 
part of the diameter of either the Sun, or Moon, 
therefore is uſed to expreſs the degree, in which 
either are occulted,” or darkened. No ſolar 
Eclipſes are univerſally ſeen. throughout the 
whole hemiſphere, which is occaſioned by the 
Sun being then above, it, the Moon's d 
face being too ſmall, and too near the 1. 
to hide the Sun from its diſk. Uſually the 
Moon' s dark ſhadow c covers only a ſpace on the 
Earth's ſurface about 180 miles broad, when 
the Sun is at che greateſt, and the RY 
the leaſt diſtance; though, her partial, f. | 
or penumbra may at that period, cbver 2 a gr 
cular portion, of 4900 miles i in « diameter with- 
in this, | ſous, the Sun is, in 2 greater, or leſs 
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degree eclipſed; as the places are near, or diſ- 
tant from the centre of the penumbra. 


Lady Mary. What is the ſignification of 
the word penumbra ? 
' Ment, It implies a faint kind of ſhadow, 
on the extremity of the perfect, or complete 
ſhadow, which renders it difficult to deter- 
mine where the ſhadow begins, or ends. By 
the obſervations I have made, I hope you clear- 
ly underſtand that Eclipfes are a privation of 
light, which the inhabitants of the Earth derive 
trom the Sun, or Moon. It moſt frequently 
happens in ſolar Eclipſes, that the Moon's diſk 
is covered with a faint light, which is aſcribed 
to the reflection of the light from the illumi- 
nated parts of the Earth; in total Eclipſes of 
the Sun, what is called the Moon's limb, (by 
which is meant the exterior border of her diſk) 
appears ſurrounded by a pale circle of light, 
that ſome aſtronomers imagine indicates a lunar 
atmoſphere of the Sun. When the Moon ap- 
pears much leſs than the Sun, ſhe is faid to be 
in apage/\ and he in perige ; the former term 
implies the greateſt poſſible diſtance, the latter 
the neareſt ſituation any Planet is removed from 
us. The total oecultation of the Sun can never 
exceed four minutes, and more commonly not 
Wa wa told bot oft Wo ann n oth 
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more than two minutes, though at ſome particular 
place on the Earth an Eclipſe may laſt for more 
than two hours, A Solar Eclipſe does not happen 
at the ſame time in all places where it is ſeen ; 
but is viſible earlieſt in the Weſtern parts, and 
later to the Eaſlern region, occaſioned by the 
ſhadow of the ern 
Wet to Eat, | 
Lady L. I wiſh very. much to hear what 
occaſions. a Lunar Eclipſe. | 
Ment,, An Eclipſe of the Moon is produce 
ell by the Earth paſſing between the Sun and 
the Moon, in conſequence of which, the latter 
is deptived of the ſolar light; this only bappens 
at the full Moon, as at that period ſhe is oppo- 
ſite to the Sun; even in à total Eclipſe; the 
Moon is ſeldom in a perſect ſtate of occultation, 
or 'darkneſs ; which is occaſioned. by the Sun's. 
rays being refracted in paſſing. through * | 
moſphere of the Eurth. "i 
Lady M. What is the cauſe the bis 0 
— every New Moon, and the Moon 
every time ſhe is at the full Des | 
Men. Becauſe ths: Moon's orbit j» inclined 
tothe plane of the Ecliptic, therefore an Eclipſe 
can never happen but when the Moon is' either 
in or near one of the Nodes, which are the 
two 
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two poinits in which the orbit of the Moon 
cuts the Ecliptic. 

Lach Z. Do Ecliples appear in every part 
of the Globe? 

ent. A Lunar Eclipſeis viſible in all parts 
of the Earth, which have the Moon above their 
horizon, and are every where of the ſame ex» 
rent and duration; whilſt a ſolar Eclipſe varies 
its appearance at different places, Eclipſes of 
the Moon always begin on her eaſtern fide, 
whilſt thoſe of the Sun commence on his weſt. 
ern, 

Lady L. How many Eclipſes of the Sun 
and Moon can there poſſibly be in one year ? 

Ment. Seven are the greateſt number that 
ein happen in that ſpace of time, and two the 
feaſt that can vceur ; the moſt uſual number is 
four, and there are very rarely more than ſix, 
one half of which are generally inviſible at any 
particular place; and no Eclipſe of the Moon 
can laſt above 5 hours and a half from the. pe- 
riod of the Moon's firſt touching the Earth's 
penumbra, to its departure from it; but an 
Eclipſe of the Moon by the Earth's ſhadow 
probably never exceeds 3 hours and three quar- 
ters, and when total, is not more than 1 
Werd three quarters. Having thus clearly 

ſpecified 
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ſpecified the interpoſition of the heavenly bo- 
dies which occaſion the privation of light, called 
Eclipſes, it only remains for me to remark, that 
ſome of the fixed ſtars are ſubje to the ſame 
conſequences ; in particular Aldebaran is fre- 
quently obſcured by the Moon, when it is be- 
| hind that Planet, and Jupiter alſo is in like 
manner darkened by its brightneſs being inter- 
UL M. I think Eclipſes are very extraor- 
| dinary things . before their cauſes were known, 
1 ſhould ſuppoſe the inhabitants of the Tonk 
were alarmed at their appearance. | 
An. To have the Sun obſcured, or Ade 
1 of the Moon withheld, for even the ſhort- 
eſt ſpace of time, muſt have excited much al- 
toniſhment; but experience in this as well as 
in a variety of other inſtances, fupplied. the de · 
fe& of ſcience. The ancients obſerved theſe 
phænomena; but as they perceived no bad ef- 
fects, moſt probably were not apprehenſive 
when they appeared. I recollect a remarkable 
inſtance of the ſagacious uſe that Columbus 
made of the circumſtance of knowing from his 
profeſſional ſkill, that an Eclipſe muſt at a cer- 
tain period occur, which ſerves to ſhew the ve- 
23 mrs advantages the learned have over the. i ig- 
norant 
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norant and uninformed part of the community. 

Lady M. I am greatly obliged to you my 
dear Mentoria ; I remember in your inſtruc. 
tions on Geography, you informed us Colum- 
bus diſcovered America, | 

' Ment. In the proſecution of that great un · 
dertaking, Columbus experienced much trou- 
ble from the factious ſpirit of the officers and 
men who engaged with him in that hazardous 
enterprize, At one time a ſerious mutiny took 
place, and as Columbus was at that period but 


a little diſtance from land, near one of the 


Weſt India Iſlands, he obtained articles of ſuſ- 
tenance of every kind from the Indians, his 
own proviſions having been either conſumed or 
ſpoiled, For fome time he was amply ſupplied 
by the natives, who bartered their food for the 
alluring bait of a bit of tin, or a few glaſs beads, 

and on thoſe who were of a ſuperior claſs, he 


beſtowed a ſmall looking-glaſs, a red cap, or a 


pair of ſciſſors. This traffic was carried on to 


the mutual ſstisſact ion of both parties, but un- 
fortunately the mutineers who were on ſhore, 


prejudiced the Indians againſt Columbus, and 
as in thoſe uncivilized countries they cultivate 
litle more than is neceſſary for their own uſe, 
they began to be apprehenſive of experiencing 


a ſcar - 
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a ſcatcity ; therefore were very remiſs in their 
ſapply of food, which greatly diſtreſſed Colum- 
bus, as his men had been grievouſly afflicted 
with ſevere and dangerous diſorders, which are 
peculiarly incident to hot climates; a circum- 
ſtance that rendered freſh proviſions abſolutely 
neceſſary, as the moſt effectual means of eſtab- 
liſting their health. In this critical predica- 
ment, Columbus had recourſe to the follow- 
ing expedient, From aſtronomical obſerva- 
tions, he kriew that in the courſe of three days 
there would be an Eclipſe of the Moon ; he 


 theref6re ſent an Indian oh ſhore, who was 


on board his ſhip, to inform the inhabitants 
(whotn he convened) that he came to acquaint 
them of an extraordinary Circumſtance, in which 
they were all nearly concerned. That Columbus 
and his people were Chriſtians, and believed in 
God, who created Heaven and Earth, reward- 


ed the righteolis, and puniſhed the wicked; 


that this omnipotent Being was incenſed againſt 
the Indlans for having negleQed to ſupply his 
people with food, and had determined to pu- 
niſh them by peſtilence and famine, in token 
of which, they would that very night ſce the 
Moon rife with an angry and bloody aſpect, as 


a preſage of the tremendous evils that would ac- 


Crue, 
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crue, This prophetic denunciation produced 
different effects upon the minds of the Indians. 
ſome were alarmed, and others treated it with 
contempt and deriſion; but when they perceiv- 
ed the Eclipſe of the Moon, which took place 
in the manner expreſsly foretold, they were 


unanimous in expreſſing their conſternation, and 


contrition, The conſequence of this internal 
conviction was productive of the happieſt ef- 
fects; as they zealouſly entreated Columbus, 
with loud cries and lamentations, to intercede 
with his God on their behalf, as the means of 
averting the ſcourge that threatened them ; on 
which terms they promiſed in future to ſupply 
him amply with every kind of proviſion he re- 
quired, ' Columbus hearkened to their entrea- 
ties, yet did not grant their requeſt till the 
Eclipſe began to go off; when after due delibe- 
ration, and the appearance of great condeſcen- 
ſion on his part, he informed them, they might 
ceaſe to afflict themſelves, as he had prayed to 
God in their favour, who had graciouſly for- 
given them, on condition they would always be 
kind and hoſpitable to Chriſtians, and in proof 
of this gracious pardon, they would perceive the 
Moon diſperſe her angry countenance, and re- 
ſume her former beauty, When they experi- 

enced 
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enterprizing, and his preſence of mind ſignal, 
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enced the fulfilment of this, pleaſing aſſurance, 
they praiſed the God of the Chriſtians, and re- 
garded Columbus ag a perſon peculiarly favour- 
ed by heaven ; as notwithſtanding. they had 


ſeen Eclipſes, it was beyond the compaſs of 
their comprehenſion, to imagine that any one 
could foretel their appearance, except by divine 
inſpiration, 

Lady L. It was fortunate Columbus thought 
of ſuch a means to prevent the evils he dread- 
ed; but was it ſtritly right, that he pretended 
this natural event was a divine judgment ? 

Ment. Particular circumſtances, and exi- 


gent caſes, require extraordinary means of re- 


dreſs; and in this inſtance, on the behalf of Co- 
lumbus, I ſhall urge that the happy effects his 
conduct produced, in a great meaſure plead his 
excuſe, more eſpecially as it ſerved the benefi- 
cial purpoſe of forcibly impreſſing on theſe ſa- 
vage Indians an awful idea of the Supreme Be- 
ing, which perhaps they would not have acquir- 
ed by any other means. In defining the cha- 
racter of Columbus, we muſt acknowledge he 


poſſeſſed very ſuperior merit; his ſkill in naviga- 


tion, was wonderful at that period, his genius 


* 
in 
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in all the complicated misfortunes his arduous 
undertaking unavoidably produced. - 

Lady M. What do you mean by preſence 
of mind, my dear Mentoria ? 

Ment. That powerful impulſe, which di- 
rects us to purſue in any emergency, thoſe mea- 
ſures that will proye effeQual ; as perſons in- 
volved in intricate and apparently inextricable 
- difficulties, if they were to deliberate, would be 
loſt! e | 
Lady L. I think it was very ungrateful of 
Columbus's officers and men to ſhew any incli- 
nation to rebel, under ſo great a commander. 
© Ment, In enterprizes of vaſt importance, 
the projeQors have many adverſe events to con- 
tend with, The greater part of the perſons 


who joined Columbus in the proſecution of the 
expedition he had planned, were actuated by 


motives of gain, and were impatient under the 


delay, which in the natural courſe of things re- 


tarded the object they had in view ; conſequent- 
ly the principal obſtacles he had to encounter, 


aroſe from the avarice, ingratitude, and igno- 


rance of his fellow labourers : thus you will per- 
ce ive the paſſions were to him more turbulent in 
their effects, than the Elements. Human nature 


is the fame in evety age and nation, the children 


of 
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of Iſrael murmured againſt Moſes for the day- 
gers and inconvenience they experienced in tho 
deſert, in their progreſs io the Land of Promiſe; 
and reproached their wiſe benign leader, with 
being the cauſe of all their ſufferings. bf, 
Lady L. It muſt have given Columbus 
great pleaſure, to e the laben pay him 


ſuch reverence. 


Ment. Io a. variety of jaltavecs, 1 
in hiſtory, we find that the human race, in a 
late of profoung, ignorance, are eaſily wrought 
upon by any circumſtances which, bear a ſuper · 
natural appearance ; this gaye jiſe to the abſurd, 


and I may add impious ſtories, which were im- 


preſſed onthe multitude in the. fiſt, ages of. the 


world i in Pagan countries; as under the ſanc- 


tion of a pretended divine origin, no one pre- 


ſumed to doubt the; validity of any aſlertion, or 


event. Numa, who. governed the Romans af- 
ter Romulus, Was a man of conſummate wWiſ⸗ 
dom and prudence; and as he was convinced 


| he could not rule peaceably over his ſubjects, 
without, ſome, ſuperior aid, he pretended to 


have an intercourſe with the Goddeſs; Egeria, 


| whom he apparent] y.cqnſulteg.j in her grotto, on 
all ſubjects and matters of imgortagce; - nj 


impoſing | on the, minds 9 his W * 
eign 


to 
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feigned ſacred authority, he poſſeſſed their en- 
tire conſidence, and much to his honour it may 
be added, that he was the firſt who inſpired 
the Romans with an awful ſenſe of the ſacred 
obligation of an oath, which was undoubtedly 
the foundation of the credit they afterwards ob- 
tained; as it rendered them juſt and honourable 

in all their proceedings. 
Lady L. I am much pleaſed with the in- 
ſtances you have produced of the ſuperior abili- 

ties that Numa and Columbus poſſeſſed. 

| Ment, As I have endeavoured to ſhew you, 
the advantage perfons inveſted with power derive 
from the adoption of wiſe and prudent meaſures, 
the reſult of a highly cultivated good underſtand- 
ing; as a contraſt, I will now point out the 
contrary effects, by the example of Francis Pi- 
zatro, who obtained the conqueſt of Peru. 
Various have been the conjectures reſpecting 
his origin, ſome are of opinion he was a no- 
bleman by birth, whilſt others (with greater 
probability) mention, he was the illegitimate 
ſon of Gonzalo Pizarro, an officer of Truxillo 
in Spain, who expoſed him as a foundling at 
the doot of a church; from the circumſtance 
of the cheat being diſcovered, his father was 
compelled to ſupport him, ho beſtqwed vo 
| G educa- 
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-education-on him, but employed him in the 
moſt ſervile offices, chiefly in tending his hogs ; 
as this neglected youth advanced in age, he grew 
weary of this degrading courſe of life, and as 
he was of an enterpriſing ſpirit, entered on 
board a ſhip bound for the Weſt Indies. In 
this new ſcene of action, Pizarro ſo eminently 
diſtinguiſhed himſelf by his bravery, in the wars 
-of Hiſpaniola and Cuba, that he gained a com- 
- miſſion: in the Spaniſh army; after a variety of 
fortunate events, he became . poſſeſſed of great 
Tiches, and joined with two other adventurers, 
to undertake the conqueſt of Peru, in which 
hazardous attempt he ſucceeded. EY 
Lady L. I feel quite intereſted in your ac- 
count of Pizarro, and am ſurpriſed a perſon fo 
defective in education ſhould achieve ſuch 2 
_ +brilliant victory. 
Aen. Perſonal courage, perſeverance, and 
concurring favourable circumſtances, are more 
effectual in compaſſing great deſigns, than mere 
intellectual poſſeſſions, or the genuine effects of 
regular ſcience; yet when they are added to 
che other qualities they give an. ĩnexpreſſible de- 
-gree of conſequence to the triumphant Hero: 
- which: was maniſeſt in the character of Julius 


Caan, ne e en alen oer, 4 
* gallant 
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gallant ſoldier, and in every department, a moſt 

accompliſhed man. 
Lady MH. Pray Mentoria, now inform us 
of ſome ſtriking proofs of Pizarro's ignorance ? 
- Ment. At the time the conqueſt of Peru 
was undertaken, there was a conteſt between 
two brothers, named Hueſcar and Atabiliba, 
for the ſucceſſion to the Peruvian dominions, on 
the death of their father. This event proved 
fortunate for Pizarro, who by artfully ſeeming 
to eſpouſe the cauſe of both theſe incas, or prin- 
ces, who were competitors, at length by ſtrata- 
gem, and a kind of fictitious cauſe of offence, 
Pizarro impriſoned Atabiliba, and very ſoon 
after Hueſcar was murdered, which in a great 
meaſure ſecured the victory that was afterwards 
obtained. Atabiliba was a prince endued with 
great perietration, and as he earneſtly wiſhed to 
procure his liberty, ſought to diſcover the man- 
ners, abilities, and cuſtoms of the Spaniards, 
as the beſt method of enabling him to offer for 
his ranſom thoſe gifts that would be the moſt 
acceptable to tbem. What appeared the moſt 
incomprehenſible to him, was, their being able 
to read and write, which he was at a loſs to de- 
termine, whether they were natural gifts, or 
acquired by application and labour. As the 
© > Co meaus 
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means of obtaining this information, he aſked 
one of the Spaniſh ſoldiers, if he could write 
the name of God upon his thumb nail; the 
man immediately complied. with. his requeſt ; 
and the inca went to ſeveral of the Spaniſh cap- 
tains and ſoldiers, to enquire of them the ſigni- 
fication of the word. inſcribed on his, thumb, 
apd by their reply was convinced they under- 
hood its meaning, from which he concluded: 


that the art of writing and reading, were natural - 


to the whole Spaniſh nation. This opinion he 
was ſoon convinced was erroneaus, as by chance 


he met Pizarro, and aſked him the, ſame queſ-. 


tion reſpecting the mark on his nail, which the 
other Spaniards had ſo readily interpreted ; when 
he from the conſciouſneſs of not being able to 
write or read, bluſhed and turned away from 


him with evident ſigns of . conſuſion, from not 


being qualified to give a ſatisfactory anſwer. 


This circumſtance convinced Atabiliba, that the 
accompliſhments he ſo greatly admired were 


the effect of ſuperior education, and, inſpired 


him with contempt for Pizarro, whom he now 
perceived was of a very low origin, ſince. he 
was exceeded in knowledge: by evan, be of. , 


ee e 
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Lay M. I am aſtoniſhed that Pizarro did 
not learn to read and write when he was a great 
man, as it is very * ® be fo iso 
rant. 

Ment, Knowledge is very difficult to at- 
tain, except in the ductile feaſons of infancy 
or youth; the proceſs of acquiring it is flow 
and progreſſive, and muſt be purſued without 
intermiſſion, which, when perſons are advanced 
to the mature ſtages of life, is not eaſy to ef- 
fe&; as a variety of avocations at that period 
unavoidably engage their attention. Pizarro's 
time was I make no doubt wholly employed in the 
purſuit of riches and power, which he obtained 
to the full extent of the moſt ſanguine ambi- 
tion: but to cbunterbalance theſe advantages 
he was ſubjected to the hamiliating mortifica- 
tion of his ſecretary writing his name as a ſig- 
nature, between two ſttokes which Pizarro 
drew, a circumſtance that made his ignorance 
hag cams: known, 

Lady M. When perſons are ſo high in 
rank, it is particularly unfortunate when they 
are ſo illjterate, 

Mut. In SA countries it frequent- 
ly happens that individuals of low birth, by ha- 
bits of induſtry, perſeverance, or enterprize. 

G 3 a attain 
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attain in the regular courſe of things, great 
riches, and conſequently a proportionable de- 
gree of power and conſequence, When ſuch 
perſons. by the influence, of their wealth-and 
conneRions, become ſenators, or aſſociate with 
the higher circles, they betray their own inſuf- 
ficiency in what the liberal minded eſteem the 
moſt valuable poſſeſſions; as their language is 
incorrect, and their opinions generally con- 
tracted and ill founded: thus you will perceive 
the inefficacy of riches, which may purchaſe 
parade, and ſtate, but cannot deſerve the tri - 
bute of applauſe or admiration, unleſs they are 
accompanied by intrinſic and ſuperior worth. 
Lady L. I recollect that Tides are the next 
ſubje& of your inſtructions; I have ſome know- 
ledge of them, as I ſpent part of laſt Sum- 
mer in-a beautiful ſituation on the ſea coaſt, 
_ Ment. The Tides are produced by the At- 
tration of the Sun and Moon, and are cauſed 
by the flux and reflux of the motion of the vaſt 
expanſe of the ocean, which is in a perpetual 
ſtate of agitation, as it ebbs and flows alter- 
nately, without intermiſſion, This wonderful 
effect is more particularly occaſioned by the 
Moon, in conſequence of her being much near- 
er to the Earth than the Sun, therefore her 


powers 
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powers of attraction, though inferior, act with. 
greater force, and as a natural. confequence,, 


raiſe the water much higher, which from being, 
a fluid, loſes im a great meaſure its gravitating 


property. 


Lady L. How ſurpriſing theſe circumſtan- 


ces are, and how very few I imagine have a 
knowledye of their wonderful effects. 

. Ment. The Moon in paſling over any part. 
of the ocean, attracts and raiſes the water in. 
that particular place, which in the courſe of 


about ſix hours and eleven. minutes falls again, 


and thus invariably riſes and falls in little more 
than the ſpace of twelve hours. The Moon 


palling, but alſo on that which is ſituated in 
an immediate appoſite direction. The eſſects 
that the Moon occaſions: on the water are not 
perceived. till three hours after it has paſſed the 
meridian of that place. 

Lady L. I imagine the Tides perform their 
changes with equal uniformity in all parts ot 
the ocean, 

Ment, Theremarks I have made, more © pars 


ticularly belong to ſuch ſituations as are open to 


large oceans; as in ſeas and channels that are 
8 4 | more 


produces the effect of raiſing the water, not 
only on that part of the ſea over which ſhe is 
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more confined, many circumſtances concur to cauſe 
deviations from the rules I have ſpeciſied; the 
effects would be general, if the whole ſurſace 
of the globe were covered with water; but the 
great number of iſlands and continents. inter- 
rupt the regular courſe of Tides in ſome parti- 
cular regions. 25 

Lady M. I know that rivers have Tides as 
well as the ocean, as I have obſerved them re- 
_ gularly change, when I was at Greenwich. 

Ment, All rivers which fall into the ſea have 
2 flux and reflux, at ſome diſtance from their 
mouth. I have already explained why the 
Moon attracts the ocean in a greater degree 
than the Sun; the proportion of the attraftive 
powers of the latter, with reſpect to the Tides, 
is computed to be four times and a half leſs 
than what is produced by the Lunar influence, 
which effect is cauſed by the great diſtance of 
the Sun from the Earth; I ſhall now endeavour 
to ſhew you, in what degree the Tides are af- 
tected by the concurrent addition of the Sun's 
force of Attraction. At the time of the new 
and full Moon, the Sun and Moon, by acting 
together on the water, raiſe it to a more conſi- 
_ Yerable height: theſe elevations are called the 


the 


Spring Tides ; at the firſt and laſt quarters of 
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the Moon, the Sun and Moon act in oppoſition 
to each other, and the water in conſequence, 
does not riſe ſo high as under the operation of 
their mutual attraction: theſe are called Neaþ 
Tides. 

Lady L. Are not the Tides later every day 
for a certain ſpace of time ? 

Ment. Undoubtedly, as the Earth is re- 
volving on its axis 24 hours, the Moon will be 
advancing in her orbit; therefore the Earth muſt 
turn as much more than round its axis, before 
the ſame place, which was under her, can 
come to the ſame place again with reſpect 
to her, as ſhe has advanced in her orbit; 
during that ſpace of time, which is 50 minutes, 
this number being divided by 4, gives 12 mi- 
nutes and a half; ſo chat it will be 6 hours, 
12 minutes and a half from high to low water, 
and the ſame portion of time from low to high 
water again, which make in the whole 12 
hours, 25 minutes, from the period of high wa- 
ter to its regular return, 

Lady L. The Tides I ſuppoſe are of great 
uſe, as I have obſerved when 1 have been near 
- the ſea, or River Thames, how many veſſels 


paſs in conſtant ſucceſſion. 
"0 Wat” -- | Ment, 
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Ment. Important and numerous are the be- 
nefits we derive froin the regularity of the Tides. 
Water in a ſtagnate ſtate becomes foul, and de- 
generates into putridity, which is productive of 
the moſt baneful and fatal effects; as the efflu · 
via that ariſes from it, by its noxious qualities 
corrupts the air, and conſequently produces peſ- 
tilential diſeaſes. - Another eſſential advantage 
from the flux and ref of the Tides, is the 
means they afford for a wide extended com- 
merce ; as by their variations, veſſels of all de. 
in and dimenſions can proceed from the 
ocean to the centre of the metropolis, by which 
channel commodities from all parts of the globe 
are collected in the great emporium of trade, 
and from thence diffuſed by different meaſures, 
not only for the general accommodation of this 
kingdom, but alſo for the ſupply of foreign 
marts, TI ſhall conclude this diſſertation on 
Tides, by obſerving, that the doctrine reſpect- 
ing them was involved in obſcurity, till Sir 
Iſaac Newton removed theſe doubts and myſ- 
teries by the clear demonſtration of Qs * of 
Gravity and Attraction. | 
f Lach L. Pray Mentoria, explain this mat- 
ter more fully, as I have a general but not a 
clear idea of its properties; particularly I wiſh 
Sa] ID * 
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to be informed what the term Gravitation 
means, 

Ment. It ſignifies the , tendency which all 
bodies have to deſcend, and the point to which 
they tend is called the centre of Gravity. 

Lady L. This I comprehend, but en- 
treat you will be more explicit on this ſubject. 

Ment. In the Solar ſyſtem, the Sun is the 
centre of Gravity.; and the centre of the Earth, 
and of all the. other. Planets, is a centre of gra- 
vity towards which all bodies placed upon their: 
ſurface are attracted. 

Lach L. By what means are you convinced 
of. this ? 

Ment. The Sun, from its ſiperior magni- 
tude attracts the Earth, and other Planetary 
Orbs of its ſyſtem, which may all properly be ſaid 
to gravitate, or have a tendency to approach the 
Sun as their centre. The Earth, by, being of K 
larger dimenſions than the Moon, attracts her, 
and ſhe, as a ſecondary Planet, gravitates to- 
wards the Earth. The Planets are attracted by 
and alfo gravitate towards each other. When 
a ſlone is thrown from the Earth, its weight or 
gravitating power attracts it to the Earth again; 
and by this univerſal power of Gravitation, we 


ſtand upon all parts of the Earth, with our feet 
Ages - bh pointing 
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pointing to the centre. The power by which 
the Planets are attracted towards the Sun, as 
their centre, is called the Centripetal Force, 
and that by which they endeavour to fly from it, 
is termed the Centrifugal Force: thus by the 
contrary action of theſe different powers, the 
Planets are made to move round the Sun, in a 
circular, or rather in an elliptical Orbit, and it 
is by the joint action of theſe oppoſite forces, 
that the * are retained in their proper Or- 
bits. 

Lady M. I wiſh to know what 2 8 N 
this effect. 

Men. It may be proper to inform you that 
all motion which is termed ſimple; is naturally 
rectilineal, that is, that all bodies, if there 
were no coumeracting power, would move in 
ſtraight lines, which might be proved in a va- 
riety of familiar inſtances ; you will therefore 
perceive, as the planetary motion is nearly cir- 
- * cular, it cannot be called ſimple, being a com- 
pound of the two qualities already ſpecified, 
which are diſfinguiſhed by the following terms, 
the Attractiue or Centripetal force, and the Pro- 
jeQile, . or Centrifugal force, | 

Lady L. I am very attentive to theſe in- 
 AruRtions, as 6 me of great con- 


ſequence? 
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ſequence, by enabling me to underſtand the 

general order of the Planetary ſyſtem. 
Ment. The attraction of the Earth and the 
reſiſtance of the atmoſphere or body of air 
through which it moves retards its progreſs or 
it would continue to move in a ſtraight line 
with a degree of velocity, equal to that which 
was firſt impreſſed on it. "The wiſe Creator 
of the univerſe, has beſtowed a force on all 
the Planets, equal to that of the attractive 
power of the Sun, that one might not be over- 
powered by the other, the Attractive or Cen- 
tripeta} force of the Sun, being adequate in 
proportion to the Projectile, or Centrifugal force 
of the Planets, which are by Attraction prevent- 
ed from moving in a ſtraight line, being in a 
manner driven towards the Sun, and by the 
Projectiſe force are hindered from being over. 
come by the Attractive power, confequenity they 
revolve in circular orbits, though in fa& they 
ate rather elſiptical in form. All bodies mov - 
ing itt a cirele have a natural tendeney ro fly 
off in a ftraightline did not the central force act- 
ing aþainft it preſerve its circular motion. Be- 
fore I conclude theſe remarks-upott the general 
law of Nature, I muſt mention the remaining 
branches of Magnetiſm, Electricity, and what 
is 
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is called the AttraQtion of Coheſion : the two 
HH former I ſhall diſtinctly conſider on ſome fu- 
| ture occaſion, . but ſhall briefly inform you that- 
the latter, Attraction of Coheſion, ſignifies that. 
property that all bodies inherently. poſſeſs, which 
tends 10 unite the different particles of which. 
they are compoſed, and connects the general 
ſyſtem ; or they would, uninfluenced by theſe. 
Attractive powers, be hurled to immenſe diſ- 
tances, or ſeparated into an infinitude of atoms. 
Lady M. Do the rules and conſequences 
you have enumerated reſpecting the heavenly. 
bodies relate only.to the-primary Planets, which 
have the Sun for their centre? 
_, Ment. The ſecondary Planets are governed 
by the ſame laws, in revolving about their Pri- 
maries. By the Attractive power of the Sun, 
Joined with the Projectile force of the primary 
\ Planets, they are retained in their orbits; ſo the 
action of the Primaries, upon their reſpective 
_ ſecondaries, blended with their projectile force, 
will preſerve them in their proper orbits or 
ſpheres; all which, with their Primaries, more 
round a centre of Gravity, by the. univerſal in- 
: fluence of Attraction. | | 


Lady 
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Lady L. How very extraordinary it is that 
the Heavenly Bodies are permitted to move, and 
are reſtrained by ſuch wonderful means, 

Ment. Every ſyſtem in the univerſe is ſup- 
poſed to revolve in like manner round one com- 
mon centre. In contemplating the order and 
regularity which prevails in the various works 
of the Creation, we are led to reflect on the 
infinite, . ſupreme wiſdom, that planned and ex- 
ecuted all the, wonders which excite our admi- 
ration. Wrought from hence, alſo, to derive 
the uſeful leſſon of an uniform ſteady perfor- 
mance of the various duties allotted in our 
ſphere of action, as rational Beings ; ; to us, in- 
tellectually, God is the centre of all poſſible 
perſection, the point to Which all our hopes 
and wiſhes invariably ſhould tend. Our frailty 
too often cauſes us to fly off in a ſtraight direction 
from our proper orbit, and it is only by the 
precept, example, and interceſſion of our bleſſ- 
ed Redeemer, that we are enabled to perform 
our deſtined courſe, and nnn. 
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* endeavouring to deſcribe the properties 
and qualities of Light, I ſhall atfo point 
out the effential benefits which ariſe from its 
diffuſive genial influence, and deduce thoſe re- 
flections which are nathrally ſuggeſted in fo 
intereſting a diſcuſſion.” - Varivus have been the 
conjectures and opinions reſpecting the nature 
of Light, which is now demonſtrated to be a 
material ſubſtande, flowing directly from the 


Sun. By the term Light, I mean that cer- 
tain 
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ain principle by which objects are made per» 
ceptible to our viſual organs, after a variety of 
ſpeculations whether theſe impreſſions pro- 
ceeded from thoſe objects or the eye of the per- 
ſon who viewed them; the diſcoveries of Sir 
Iſaac Newton have tended to remove theſe 
doubts, by eſtabliſhing a doctrine that may be 
relied on. According to his ſyſtem, Light 
conſiſts off a great number of very ſmall parti- . 
cles thrown off from the luminous body, by an 
oppoling or repulſive power, in all directions, 
and with an immenſe degree of velocity, from 
which it js evident, Light is produced by mo- 
tion, but as all motion will nat produce Light, 
it follows as a natural conſequence, that it de- 
pends on the quality of bodies, ſome of which 
are inherently luminous, and have the property 
of emitting particles of Light; of this claſs are 
the Sun, Stars, and every ſort of flame. The 
velocity with which theſe particles move is al- 
moſt incredible, being computed to be at the 
rate of near two huridred thouſand miles in a 
ſecond of time, that is near a million times 
greater in proportion than the rapid movement 
of a cannon- ball, which is calculated by obſer- 
vations on Eclipſes ; it has alſo been demon- 
_ trated that the progreſs of Light Trem the Sun 


to 
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to the Earth, is effected in the ſhort ſpace of 
time of eight minutes and three-quarters, though 


the diſtance is 95 millions of miles! 


Lady L. My aſtoniſhment increaſes as my 
knowledge is augmented'; how little did I ima- 
gine that the Light which is difpenſed to us, 
came by ſuch rapid means. 
Ment. The more we know, the more we 
- -are convinced there remains to be known than 
our finite abilities can attain. Perſons of pro- 

found knowledge may be compared to deep wa- 
ters, that are clear and genuine in their qual 
ty, whilſt thoſe that are ſuperficial in their ac 
- quirements may be juſtly ſaid to reſemble ſhal- 
low ſtagnate pools, which have only a. ſmall 
portion of degenerate looſe matter Tang on 
their ſurface, 
Lach L. I hope chi ſimilitude will not be 
"verified in me or Lady Mary; my beſt endea- 


valuable information. 

Ment. Attention- and application will pre- 
vent the evil you dread : profit by the advan. 
tages you poſſeſs ; as of all the afflictions inci- 
- 9-nt to human nature thoſe only can be deemed 
inſupportable to which we can attach any ſelf. 


reproach. or blame. 


vours ſhall be uſed: to acquire every n of 


As I have already explain- 
- ed; 
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ed the velocity of light, I ſhall now pro- 
ceed to inform. you that the particles of which 
it is compoſed are aſtoniſhingly - ſmall, even be- 
yond human. conception ; it is computed that 
from the flame of a candle in a ſecond of time 
there fly out ten thouſand millions of times 
more. particles of light than there are viſible 
grains of ſand in the whole Earth. It is alſo 
evident.that theſe particles of light are emitted 
or ſent forth in ſtraight lines, or what is uſually 
called rectilinear motion, which they invariably 
preſerve unleſs they are turned from their natu - 
ral courſe by what is termed InfleQion, Refrac- 
tion, Reflection, or finally, Extinction. | 
Lady M. Pray my, dear Mentoria explain 
theſe terms, as they are above 2 — 
henſion 
Ment. InfleAion means when light is ob- 
firuQted i in its path, by the attraction of ſome 
other body, -whereby the progreſs of the ray 
is hindered from moving in a\ſtraight line. Re- 
fraction ſignifies when the rays of light by 
. paſſing in an oblique direction through any 
body of a different denſity or thickneſs, do 
not afterwards move in ſtraight lines, but ap- 
pear broken or bent, and as if they originated 
from another point. Lou frequently ſee theſe 
Ka | effects, 
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effects, without knowing their natural cauſe : 
thus for inſtance, a ſtick when one part is in 
water and the other in air, ſeems broken, and 
that part which is in the water, appears higher 
than it is in reality. You may alſo experience 
the effects of Refraction, by putting a piece of 
coin, or any other viſible thing into a tub or 
baſon, by receding from which, that you can 
but juſt ſee the object, and then by getting a 
perſon to fill the tub more than half with wa- 
ter, the money, or whatever you have placed 
as an experiment, will appeat as if it were 
removed at a greater diſtance from you. The 


term Reflection implies, when the rays bf light 


are oppoſed by ſome intervening body, which 
cauſes thetn to recede. The laſt ſtuge of the 
luminous proceſs, is Extinction, which is'occa- 
fioned, by the 'rays of ligt being ſtopped in 
their progreſs by ſome body, into which * 
ſubtle particles effectually penetrate. 

: Lady M. What do Leuch w by wt fy 
light? | 
Ment, When a ſucceſſion of the luminous 
particles I have juſt deſcribed, follow each o- 
ther in a right line, they are denominated rays 
of light. Amidſt the various properties of light, 
Ns than the effect which 
* + Reflection 
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Reflection and RefraQion.occaſion, particularly, 
in the production of colours; this ſubje& I 
ſhall more fully conſider, in my obſervations 
on, the Rainbow, which is an aſſemblage of 
the molt beautiful tints, 
Lady L. I promiſe myſelf much pleaſure: 
from the deſcription of ſuch a fine object. 
Ment. From the obſervations made on the 
quality of light, it appears evident, that the 
Sun is its primary ſource ; therefore it follows. 
 aS a natural conſequence, that from the time 
of the Sun's riſing above our horizon, to his 
appearing to link beneath it, we have day, and 
from his ſetting to riſing again, are involved 
in darkneſs, which, conſtitutes night. I can- 
not mention the Sun riſing or ſetting, without 
expreſſing in ſome degree, the ſenſations thoſe. 
glorious ſpeQacles exhibit; there is a peculiar 
quality in ſolar ſplendor which cauſes the ima- 
gination to ſoar. beyond the height or depth of 
human praiſe, or admiration. Who can be- 
hold. the'-gilded horizon and the Sun's glory 
reflocted in the reſponſive wide expanſe of the 
ocean, and not be awed into a ſublime ſenſe 
of their Supreme Origin? When the Sun emits 
his beams, and exhilarates every ſurrounding, 
object, to the contemplative mind, it preſents 
a ſſriking 


142 On Light and Darkneſs. 


- a. ſtriking type of the cheating influence of 
Divine favour, whilſt the remiſſion of his rays 
ſhould impreſs us with ſerious apprehenſion of 
being excluded from the participation of re- 
ſplendent immortal glory, in "te realms of 
bliſs. 

Lady M. From your deſcription of Light, 
it appears to me very clear, that the Sun, from 
which it is derived, muſt be à body of fire; 
yet you ſay Dr. — is of a different 


* 


opinion. 15 
Ment. Some Philoſophers have ſuppoſed 
the Sun was a maſs of Gold, as that ſubſtance 
can bear fire longer than any other metal. On 
ſubjects fo far above our comprehenſion, and 
that cannot by any poſſible means be teduced to 
certain proof, we ſhould be cautions of receiv- 
ing opinions till there appears almoſt indubita- 
ble groumds for the principles of new theories 
or ſpecnlative ſyſtems; thoſe firmly eſtabliſhed 
ſhould be adhered to, til] others can be adopted, 
on 2 more unqueſtionable and durable baſis ; 
though all perſons zealous to make uſctul diſ- 
eren are entitled to applauſe, and claim our at- 
Some ingenious obſervations have been 


| make onthe popes of gt and hw, by ry 
Nanu modern 
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modern philoſophers. Dr. Fordyce aſſerts 
that the Sun has probably no inherent heat, and 
that the Solar rays are not in themſelves of a 
hot quality, but only poſſeſs the power of pro- 
ducing heat in other bodies. Theſe ſentiments 
very nearly coincide with thoſe advanced by Dr. 
Herſchel, who is of opinion, from'obſervations 
he has made on the Sun and Fixed Stars, that 
they are all moft probably inhabited. 
Lady M. That would be impoſlible if the 
Sun were a body of fire. | 
Ment. On ſubjects of ſuch importance we 
are incompetent judges, therefore muſt not be 
haſty in our deciſions. For the ſake of the 
argument we will conſider the Sun as a ſpheri- 
cal body of fire, and yet conſiſtent with our 
ideas of the. omnipotence of the Supreme Be- 
ing, may acknowledge not only the poſlibility 
but the. probability of its being inhabited, as that 
-creative power which conſtrued fiſhes to live 
in water, animals on the earth, and birds and 
inſects in the air, might alſo form beings ſuited 
o the only remaining element, fire. Exiſtence 
is derived from the power of reſpiration, being 
congenial to the ſtate and condition of each in- 
dividual; thereſore God could even in this in- 
lance deprive fire of its conſuming quality, or 


2 


| ſcorched by the flames. 
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render thoſe who lived in immediate contact 
with it, not ſenſible of its force: a remarkable 
proof of which we find in the miraculous pre- 
ſervation of Shadrach, Meſhach, and Abed-nego, 
who were caſt into a fiery furnace by the com- 
mand of Nebuchadnezzar and were not even 


oP 


| Lady L. I am fully convinced that all things 
are poſſible with God, and acknowledge my 
own folly and preſumption in an attempt to 


doubt what he wills to perform. . 
Ment. Thofe opinions, which are formed on 


the immintable foundations of juſt principles and 
divine truth, never fail to produce the tyoſt laſting 


conviction. As the means of ſtrengthening theſe 
right impreffions, I ſhall add a few retnarks on 
the various diſpenſations reſpecting animal life, ' 
which experience has proved beyond contro- . 
verſy or doubt. In the firſt inſtance,” I ſhall 
produce the example of the ſtructure of fiſhes, 
many of which ſubſiſt' at the bottom of tlie 
ocean. In this ſituation you would imagine 
they could not exiſt; but it is wiſely decreed by 
Providence that moſt * fifhes haye a bladder or 
bag of air, which they are enabled to enlarge 01 or 
contract, and by thut means to riſe or ſink, as 


| 97 faits their — their gills alſo act as 


a kind 
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« kind of lungs and admit air, with particles of 
which water abounds. The next inſtance I 
ſhall ſpecify, are thoſe kind of animals which 
exiſt by burrowing in the earth, often far be- 
neath its ſurface, and in a ſituation remote from 
the aperture they have formed for their entrance 
into their ſubterranean receſs. Another ſpecies 
of extraordinary exiſtence is thoſe claſſes of ani- 
mals that ate abſorbed'in a torpid ſtate during 
the whole winter, and in that interval of ſom- 
nient repoſe, take no ſuſtenance, but are alone 
fupported by the peculiar temperature of their 
blood, and the degree of fat with which they 
are dothed. Theſe unqueſtionable facts ought 
to repreſs our diſtruſt of Supreme Power, and 
extend our credulity to the utmoſt bounds in all 
matters relative to his Divine appointments and 
univerſal influence: therefore if the Sun and 
Fixed Stars are inhabited, as well as the infini- 
tude of Planetary Orbs which form their 951 
tems, there cannot remain a doubt they have | 
x juſt proportion of all the bleſſings we enjoy as 
' "terreſtrial inhabitants, as they are equally de- 
pendant on, and ſupported by an Omnipotent 
and Omniſcient Deity, ' | 
La M. Your reflections on theſe ſubjeds 
T feel very forcibly ; accept, my dear Mentoria, 
H 
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my beſt thanks for your zraious endeavours to 
improve us. n 

Ment, The natute of the ſubject has cauſed 
me to digreſs beyond the intent I had original} 
formed. I muſt therefore now reſume my ob- 
ſervations- on the influence ef Light, to which 
I ſhall oppoſe the contrary effects of its r 
tion. 

Lady L. Light is ſo agreeable, I; am n almoſt 
inclined to wiſh that we were never PP, of 
it. 

Ment. ' Like many other bleſſings, the value 
of it is en ance'! by the contraſt which Darkneſs 
or Night affords, Light appears to be the ſource 
of every intellectual enjoy ment, whether natu- 
ral gr artificial ; it is the, means of enlivening 
our perceptions and impreſſing permanent ideas 
of viſible objects which could not be obtained 
but through that medium. For inſtance, if we 
were to near the ſplendor of the Sun's reſplen- 
dent beams deſcribed by the molt eloquent ora- 
tor, we ſhould form a very imperſect idea of 
its irradiate glory. If the molt elaborate pains . 
were taken to expreſs the varied | beauties « of the 


creation, nothing but ocular demonſtration 


could impreſs us with Juſt conceptions. of the 


Deity, which muſt be derived ow the conyic- 
tion 


th 
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don we have of his infinite attributes in the 
works of the creation; which combined or ſe- 
parate, are deſerved objects of admiration, and 
juſt claimants of our gratitude and praiſe, 

Lady L. I clearly perceive the benefit of 
Light, but cannot ſo eaſily diſcern the advan- 
tages of Darkneſs. 

Ment. Darkneſs, or the kind of light which 
the brighteſt night affords, ſeems admirably 
fuited to the purpoſes of repoſe. Animal ſpirits 
require a ſuſpenſion of the exertions and avoca- 
tions to which, in a variety of caſes, they are 
expoſed, The ploughman who is employed 
in the moſt laborious offices of agriculture, or 
the philoſopher who is engaged in the moſt 
profound and ingenious reſearches, equally 
ſtand in need of refreſhment from ſleep, to which 
the ſtillneſs and darkneſs of night moſt benefici- 
ally conduce. In Summer vegetation alſo is 
cheriſhed by the ſame ſalubrious means, dew 
operating the ſame on the productions of the 
Earth, as ſleep does on animals of every kind, 
by ſhedding a kind of renovating recruit; by 
which one attains a ſupply of ſtrength and ſpi- 
rits, the other of freſhneſs and growth. 

12 H 2 1 £ Lady 
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Lady M. 1 will never again wiſh that there 
was no night, as I find it is attended with ſuch 
beneficial effects. 

Ment, As animals, we may be compared to 
machines, or wonderful pieces of mechaniſm, 
compoſed of various ſprings. and movements, 
compacted and conſtructed with conſummate 
ſkill; if theſe powers were always on the 
ſtretch, they would. prove but of very ſhort du. 
ration. Exerciſe and reſt are the hinges (if I 
may be allowed the expreſſion) on which our 
temporal exiſtence depend ; this may be conſi- 
dered mentally as well as corporeally, as intenſe 
application cannot be purſued without intermiſ- 
/ fion, any more than the couſtant motion of the 
body can be effected without ſuſtaining a mate- 
rial injury, Thus you will perceive it/is by the 
due accordance of Light and ſhade, exertion 
and repoſe, that the whole ceconomy or ſyſtem * 
of Nature is ſuſtained, and our enjoyments ren- 
dered ſubſtantial and permanent. 

* Lady L. If Light is ſo eſſential to happi- 
vals how miſerable thoſe, , muſt be who 
are blind! 

Ment. I am convinced chat is very far from 
being the caſe, which I can aſſert from experi- 

ance, by examples of ſome perſons with whom 
1 have 
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I have been in habits of intimacy, If they are 
blind from their birth, they are not ſenſible of 
the loſs they ſuſtain by the privation of ſight, 
and in general they have that defe& ſupplied; 
by poſſeſſing a taſte for muſic, and are endowed 
with a remarkable juſt conception of ſound; 
and by touching an object can judge of its qua- 
lity ; they are alſo frequently bleſſed with fine 
perceptions, which are not diſſipated by the ſue- 
ceſſion of external objects, therefore are very 
often intelleQually enlightened in an eminent 
degree, though in other reſpects involved in 
darkneſs. It is remarkable, that perſons who 
are deprived of ſight are uncommonly cheerful ; 
and when this blindneſs: is the effect of diſeaſe 
in the optic orpans-at à mature period of life, 
by the recollection they have of objects, cati 
give their opinion with the moſt accurate pro- 
priety; and from their ideas in a manner being 
concentred, are intelligent, agreeable compa- 
nions, | * 
Lady L. In future I will not pity perſons 
who are blind, ſince I find their ſituation leſs 
melancholy than I imagined: | 
Mem.. That is not the effect I wiſh to pro- 
duce, I have only endeavoured 40 ſhew you, 
en the ſyſtem of the general diſpenſation of 
H 3 . bleſſings, 
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bleſſings, that perſons deprived of ſight, are not 
deſtitute of comforts ;* though undoubtedly they 
are objects that excite commiſeration, by be- 
ing not ſuſceptible of the cheering influence of 
Light, which our viſual powers receive in a va- 
riety of pleaſing forms. In the lower claſſes 
of life, where a ſubſiſtance is to be gained, they 
peculiarly demand our pity and aſſiſtance; as 
perſons deſtitute of ſight, notwithſtanding by 
ſome extraordinary means they may gain a 
maintenance, thoſe inſtances are comparatively 
rare, and in general they have ſo many obſtacles 
to encounter, and ſuch great difficulcies to ſur- 
mount, they ſeem to have a ſuperior claim to 
the moſt munificent effects of public charity 
and private pecuniary relief. On this ſubjeR I 
will only add, that it is my earneſt wiſh; when 
any opportunity offers for you to realize thoſe 
benevolent leſſons I ſo ſtrenuouſly inculcate ; that 
you will purſue the means your ſympathetic 
feelings ſuggeſt, by giving liberally to the af- 
flicted, and with heart-felt ſatisſaction propor- 
tion your gifts to the ſeeming neceſlities of the 
object who claims your aſſiſtance, 

Lady M. IT will readily obey your injunc- 
tions on this ſubject, and am certain Lady 
Louiſa will unite with me in relieving the blind. 
| ve 
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and every other defcription of afflied perſons, | 
as acts of charity are productive of the higheſt 
ſatisfaction. | TE] 

* Ment, It is worthy of obſervation that two 
of the greateſt geniuſes who have produced har- 
mony of the moſt exquiſite kind, in poetry and 
muſic, were both. blind; it is almoſt needleſs 
to add, that I mean Milton and Handel, and 
it is highly probable their imagination would 
not have ſoared to ſuch heights of excellence, if 
their viſual organs had been able to contemplate 
external oſtenſible objects; ſo that their misfor- 
tunes, perhaps, proved the means of rendering * 
their fame immortal, 

Lady MH. I ſhall admire the works of Mil- 
ton and Handel more than ever, now I have 
heard they were both affiited by the loſs of 
ſight. | 

Ment. Excellence of every ſpecies demands 
our applauſe ; but that ſuperior kind which a- 
riſes from ſuch extraordinary inſtances of per- 
tection in any Art or Science, as what this 
great poet and muſician attained, is of a nature . 
to excite our admiration to almoſt an enthuſiaſtic 
pitch. As theſe: eminent perſons are equally 
diſtinguiſhed by the ſublimity of their reſpective 
compoſitions, they may not unaptly be com- 


H 4 . pared 
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pared to the Planets, which from being dark, or 
opaque, tranſmit the light of the Sun by the 
powers of reflection; and with juſtice their 
bright genius may bear ſome degree of ſimili» 
tude to that glorious luminary, as their effects 
are of the moſt brilliant quality, and muſt, from 
their ſuperior luſtre, be derived from a Divine 
ſource! F I 
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On Air, the Atmoſphere, and 
Sound * 
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Menteria. | 8 


S I flatter myſelt with the LoL. that you 
have now a juſt conception of the Celef- 

tial Bodies, I ſhall zealouſly aim to inſtruct you 
in ſome important branches of Natural Philoſo- 
phy, as they appear collaterally connected with 
my Lectures on Aſtronomy. After having ex- 
plored the wonders of the Fi irmament, it be- 
comes in ſome neceſſary to examine the 
| quality of that thin tranſparent fluid body, de- 
nominated Air, which ſurrounds the Terra- 
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queous Globe we inhabit, and covers it to a 
very conſiderable height. In the definition of 
this fluid maſs, if we include the conſtituent 
parts of air, watery, and other vapours, electric 
matter, &c. which encompaſs the whole Earth, 
and participate of its motions, we call it the 
Atmoſphere, as a general term. 

Lady M. I recolle& hearing you frequently 
mention the Atmoſphere ; pray, my dear Men- 
toria, be kind enough to explain what it is ? 

Ment: The Atmoſphere is a body of Air, 
conſiſting of aqueous vapour, blended with a 
mixture of heterogeneous particles, exhaled from 
all ſolid and fluid ſubſtances on the ſurface of 
the Earth : tis compound etherial matter ſur- 
rounds the Globe, through which the Sun's rays 
paſs before they reach it; in their progreſs they 
do not move in ſtraight lines, except when the 

Sun is at the zenith, or directly over our heads; 
but when they reach our Atmoſphere they bend 
downwards, which produces what is called 
Crepuſculum or Twilight. The rays of light 
pointing upwards from the Sun before he riſes, 
and after he has ſet, bend towards the Earth 
upon reaching the Atmoſphere; and in conſe- 
' quence it begins to be light in the morning 
when the Sun arrives at 18 degrees below the 
Eaſtern 
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Faſtern horizon, and continues to be light in 
the evening till he has ſunk 18 degrees below 
the Weſtern horizon. 

Lady L. What do you mean by the rays of 
light bending downward ? 

Ment. This is produced by Refraction, and 
is cauſed by their paſſing in an oblique direction 
from one medium to another, as from Air into 
water, or water into Air. As I explained this 
matter very explicitly in my definition of Light, 
I ſhall ſay no more on that ſubject at preſent, 

Lady L. Pray Mentoria inform us of alt 
the properties compriſed in the Atmoſphere. 

Ment. It is a thin inviſible fluid, more 
denſe or heavy near the Earth, but gradually is 
of a lighter quality the higher we aſcend ; there- 
fore at the fummit of ſome high mountains it 
is ſcarcely poſſible to breathe, The Atmoſ- 
phere ſerves not only to ſuſpend the clouds, to 
ſupply us with wind and rain, but to furniſh 
us with the means of reſpiration ; it alſo pro- 
duces the morning and evening twilight, as I 
have juſt deſcribed; This body of Air, which 
is termed the Atmoſphere, is about 45 miles 
N the ſurface of the Earth, therefore the 

's rays falling upon the higher parts of it 
fr riſing, by Reflection cauſes a faint light, 
H 6 which 
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which increaſes till he appears above the hori- 
zon, and in the evening it decreaſes, till he is 
18 degrees below the horizon, when the morn- 
ing twilight begins, and the evening, twilight 
ends. 
Lady M. 1. never before thought by what 
means I breathed, or what produced Light, 
Rain, or Wind. | 
. Ment, It is a common but much to be la- 
mented/ proof of human frailty, that we fre- 
quently enjoy bleſſings, without being able phy- 
ically to account for them. FS 
Lady L. What do you mean by the term 
Phyſically ? that - expreſſion ſeems to relate to 
: Medicine, | 
Ment. Its more extenſive ſignification im- 
plies any thing, that can. be accounted for by na- 
_ tural cauſes, ſuch. as the various branches. of 
' Philoſophical, inquiry; but all matters beyond 
the power, of human ability. to ſolve or demon- 
ſtrate, are ſaid to be Metaphyſical, a term par- 
ticularly. appropriate to Divine ſubjects. The 
Atmoſphere is the ſource of almoſt every terreſ- 
trial comfort we enjoy; ĩt is the medium through 
_ which we obtain the light of the Sun, the re- 
fſtoſhing ſalubrious breezes of the Air, vegeta- 
uon, and every relative and oombined- effect eſ- 
ſential 


* 
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ſential to exiſtence, In proportion to the qua- 


lity of the Atmoſphere that ſurrounds us, we 
are ſaid to be in a good or bad temperature; 
Air is the vital principle of life, and our lungs 
the organs of reſpiration, by which ſuch a por- 
tion is imbibed as is neceſſary for the recruit of 
the animal ſpirits, and the ſupport of our gene- 
ral ſtamina, 

Lady L. I. had no idea of the beneficial con- 
ſequences of the Atmoſphere, 

' Ment. When you perceive the day appear 
bright, and the proſpe& our horizon affords 
clearly viſible, you-may then be convinced the 


Atmoſphere enables you to diſcern theſe pleaſing. 


objects; as if there were no Atmoſphere, the 


Sun would yield us no light but when our eyes 


were direded toward him, and the heavens 
would appear dark, and as full of ſtars as on a 
dreary winter's night ; but the Atmoſphere, by 
being ſtrongly illuminated by the Sun, reflects 
the light back upon us, and cauſes the whole 
heavens to ſhine with- ſo much ſplendor, that 
the faint light of the Stars is obſcured, and * 
that means rendered inviſible, : 
Lady MA. Lam very happy that J am now 
convinced of the | advantages we deriye from the 
body of Air that ſurrounds: the Earth; I amr 
l "_ 
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thankful for every freſh branch of knowledge I 
acquire, 

Ment. Learning (which is a perverted term, 
unleſs expreſſive of uſeful information) is the 
greateſt treaſure that you can poſſeſs. Riches 
may diminiſh, but knowledge cannot fail to in- 
creaſe, provided you uſe the natural means that 
we are all endowed with, to acquire this deſira- 
ble poſſeſſion. The ignorant paſs through life 
as it were blind-folded; as they obſerve nothing 
beyond the common perceptions of their natural 
ſenſe ; therefore wonder on ſubjects that are 
plain and ſimple in their effects; and from their 
few reſources of information, are not ſenſible of 
the great advantages that a dre from a 
highly cultivated underſtanding, which like the 
diamond, ever ſhines with reſplendent luſtre. 

Lady L. I hope you have not finiſhed your 
account of the en qualities and clleQs of 
A 
Ment. As I have already ſpecified the vari- 
ous advantages we derive from the Atmoſphere, 
as being eſſentially neceſſary to exiſtence and the 
production of vegetation, it may be proper to 
add thoſe of Sound, Rain, and Dew. Air dif- 
fers from other fluids in the folpwing inſtances. 
wh is 2 pi being compreſſed into a muck 

leſs 
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leſs ſpace than what it naturally poſſeſſes ; it is 
of a different thickneſs or denlity in every part 
upward from the ſurface of the Earth, decreaſ- 
ing in its weight in equal proportions, the higher 
it riſes, and conſequently muſt decreaſe in den- 
ſity 3 it is alſo of an elaſtic nature, and the ef- 
fect of this ſpringy quality is , proportionate to 
the force by which it is compreſſed ; and the 
elaſticity of the air is encreaſed by heat, and 
diminiſhed by cold. 

Lady L. I have heard perſons frequently 
mention the weight of the Air, but I did not 
know their cauſe for ſo doing. 

Ment. Moſt probably their obſervations a- 
roſe from their perception of the denſe quality 
of the ſurrounding. Air, unconnected with the 


- philoſophical grounds they had for that aſſer- 


tion. The variations in the weight of the Air, 
ariſe in a great degree from the different portions 
of heat which are in the etherial fluid near the 


ſurface of the Earth; and alſo from the changes 


in the Atmoſphere, cauſed by the viciſſitudes of 
winds and vapours. It is computed there is a 
preſſure of Air equal to 15 pounds avoirdupois 
weight, upon every ſquare inch; therefore it is 
calculated that a human being of full ſized di- 
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menſions ſuſtains the aſtoniſhing burthen | of 
21, 600 pounds. 

. Lady M. I am amazed they are not cruſhed 
by ſuch an immenſe load, 
AMent. Great as that preſſure is, the divine 
will and power could inereaſe it to any degree 
his providence ordained; however we may ſafe- 
ly rely that the denſity of the atmoſphere like 
the revolutions of the Celeſtial Bodies and every 
other part of the Univerſe. is directed in its 
operations by Supreme Wiſdom. 1 
Lach L. I fear you have compleated your 
diſſſertation on Air, which J greatly regret: 
Ment. As far as relates to its genuine ſtate 
when not ſubject to motion, though there re- 
mains a very eſſential branch for me to diſcuſs, 
which compriſes the variations its agitations pro- 
duce in what are uſually: called the wind, 
which is in effect a ſtream of air that proceeds 
the tortid zone there are regular winds which 
blow 'invariably from the ſame point, theſe are 
called-trade-winds-and-are of grrat utility, as 
ſhips when they attain to a certain degree of la- 
| titude ard longitude are ſure of having proſper- 
ous gales: there are alſo ſome particulat paris 
between the _ where the winds blow pe- 

riodically 
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rigdically for the ſpace of ſix months in one 
courſe and ſix months in the contrary direction, 
thoſe are called monſoons ; theſe and other reſ- 
pective variations are exemplified on the globe 
by arrows pointing different ways, which I in- 
treat you will obſerve with great attention, I 
therefore will be the more conciſe in my re» 
marks on that ſubject. Winds are more uni- 
form in their courſe on the ſea than on the land, 
which is occaſioned by the temperature of the 
latter being affected by the influence of electri- 
city, volcanoes, exhalations and meteors, It 
is alſo obſerved that the Eaſt wind and thoſe 
which come from the Poles are ſtronger than 
the Weſt and thoſe which proceed from the 
Equator ; whilſt on the contrary, the Weſt and 
South winds are more or leſs violent than the 
Eaſt or North winds, Winds are more tre- 
mendous in their effects in mountainous ſitua- 
tions than in plains; and the higher we go the 
greater we experience the force of the wind, 
till we attain the common height of the clouds, 
which is nearly one quarter of a league per- 
pendicular height, beyond which the ſky is gene- 
ag ſerene, more particularly inthe Summer ſea- 

on, and the wind imperceptible even on the ſum- 
mit of mountains. In continental countties the 
winds are not only variable but produce extraordi - 


nary 
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nary effects, ſuch as the heat of Summer be- 
ing experienced on one ſide of a mountain and 
the rigour of Winter on the other. During the 
Summer ſeaſon in Egypt hot Southern winds 
are very prevalent, which ſuſpend the breafh 
and raiſe ſich a quantity of ſand of a quality ſo 
fine and ſubtle it penetrates into every object, 
and often cauſes peſtilential diſeaſes. ' The moſt 
tremendous effect of wind is what is nſually 
called hurricanes, in which the wind ſeems to 
proceed from all directions and produces a whirl- 
ing kind of irreſiſtible motion that is inexpteſ- 
ſibly awful and fatal in its effects; a calm ge- 
nerally precedes thefe dreadful tempeſts. 
Whirlwinds are produced by the conflicts of 
ſudden rarefaction when contrary currents of air 
meet in the ſame place. I have been thus par- 
ticular on this ſubject as it muſt frequently oc- 
cur in common diſcourfe, and you are no doubt 
informed the four cardinal or chief points the 
wind blows from are North, South, Eaſt and 
Weſt ; therefore the quality of the weather na- 
turally in a great meaſure depends, from which 
of theſe the current of air proceeds. I muſt 
now endeavour to give you _ ide of "as 
properties of Sound. 


Lady 
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Lady L. I think that will not be very dif- 

ficult, as we are all ſenſible of its effects. 
Ment, But I am doubtful whether you 
know by what cauſe they are produced. Sound 
is the natural conſequence cauſed by an agitation 
of the air, ariſing from the tremulous motion 
of the parts of any ſonorous body when ſtruck 
upon, which by occationing the air around it to 
vibrate to a certain diſtance, conveys the Sound 
to the ear that is within the reach of that vibra- 
tion: and various experiments which have been 
made on the air-pump clearly demonſtrate that 
Sound cannot be produced without air, as on 
the motion of its particles it entirely depends. 
It is by thiselaſtic force that Sounds are conveyed 
to the organ of hearing, which is wonderfully 
conſtructed not only to receive the impreſſion 
but to convey it to the brain which is the ſeat 
of perception, and from the concurrent opera- 
tions of theſe extraordinary inſtances of divine 
ſkill, we are ſuſceptible of a variety of ſenſa- 
tions ariſing from the influence of Sound. In 
the variations and proportions theſe act upon 
our feelings, they are ſaid to be pleaſing or pain- 
ful in their effects, as a certain degree of har- 
many or cojncidence is neceſſary to render them 
accordant- to our ſenſitive perceptions, Muſic 
is 
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is unqueſtionably the moſt refined and diſtin- 
guiſhed effect of the property of Sound, and 
by its influence on the paſſions, and intellectual 
powers, may be conſidered to comprize the 
general ceconomy. of the doctrine of Sound. 

Lady L. I am extremely delighted with 
muſic of every kind, and ſhall in future pay 
great attention to the different kinds I hear. 

- Ment, Muſic from its general pleaſing 
effects, is a ſcience almoſt univerſally admired, 
and very frequently perſons acquire a _ de- 
gree of perfection in che practical parts; moſt 
of whom I make no doubt are ignorant, that 
tlie different Sounds produced by different in- 
ſtruments, are occaſioned by their peculiar con- 
ſtruction, and the natural conſequence of the 
properties of air, which tend to conſtitute 

thoſe variations of tones, whith are compre- 

hended in the compound term, of Muſic. 
Lady L. It is ſurpriſing at what diſtance 
one can perceive any noiſe, 

Ment. Sound moves at the rate of 68,520 
i in the ſpace of a minute; or 1142 feet in a 
ſecond or moment: this computation will en- 
able you in ſome meaſure to account for the 
. diſtant perception of Sound; as the rapidity 
with which it is conveyed to our auricular or- 

| | . 


gans, is with a degree of velocity almoſt heyond 
the powers of our comprehenſion: thus you 
perceive, that even what you hear, comes 
through a medium, and by a means which can= 
not fail to excite your wonder and admiration, 
There yet remains a curious Phænomenon 
reſpecting Sounds, which I will briefly explain: 
you haye frequently heard an Echo, this like 
many natural cauſes is commonly perceived, 
though but rarely traced to its original cauſe, 
An echo is produced by the vibrating air being 
 obſtrutedin its paſſage, The undulating mo- 
tion of the air, in its progreſſive courſe fre- 
quently meets with repellant objects, and by 
ſtriking againſt them is reflected back to us, 
and occaſions new vibrations, which if the ob- 
ject is in a proper ſituation, repeats the ſame 
word or ſound firſt formed, and chis ſometimes 
not only once, but by ſeveral diſtinẽt repetiti- 
ons. | 

Lady L. We are much obliged to you, my. 
dear Mentoria, for giving us a juſt notion of 
an echo ;. there are ſome places in our pack, 
and gardens, which produce that Phænotme- 
non. | | 
Men. | You will now be convinced this, 


eonſtant effect ariſes, from ſome permanent 
75 5 obſtruc- 
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obſtruction of the current of Sound, which 
cauſes it to return to you the very word or 
tone you uttered. As I have enumerated the 
general effects of Air, I ſhall now endeavour 
to ſubjoin ſome appoſite reflections on its uni- 
verſal beneficial qualities. Air like every other 
ſpecies of matter, is expanded by an increaſe 
of fire; or heat, blended with its particles, in 
which ſlate it is ſaid to be rarefied. As a proof 
of its elaſticity, the greateſt degree of cold is 
never able to deſtroy its ſpringy quality; as the 
particles of which Air are compoſed are ſub- 
ject, like every other ſpecies of matter to the 
laws of gravitation, they are expanded by a 
decreaſe of its general maſs or quantity. 

" Lady L. Pray my dear Mentoria do not 
conclude your remarks on Air, | 

Ment. I will extend them fo far as t 
ſhew' you that Air, not only contributes to 
produce animal, and every other degree of heat 
_ neceſſary to exiſtence, but alſo what is called 
combuſtion, by which you are to underſtand 
any body or ſubſtance that may be burned or 
deftroyed by conflagration. Air may properly | 
be ſaid to be the fuel of fire, as by conbining 
with combuſtible matters, the Air is condenſed 
er deſtroyed by the fire being emitted, which 
a | kept 
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wa it in a ſtate of elaſticity, Every animal is 
puſſe ſed of ſome means of aſpiration or breath- 
ing, by which they can acquire as much Air 
as is proportioned to their conſtruction, and 
other relative circumſtances of exiſtence, The 
greater part have lungs, and others that have 
not, have that defect ſupplied by a kind of blad- 
der, by which ſuch a portion of Air is imbibed, 


as ſerves the purpoſe of ſupporting animal * 


life; molt inſects are endued with a kind of 
tube, which ſerves as a ſubſtitute for lungs, and 
enables them to gain as much Air as their ſtate ' 
and. condition requires. It is not alone to the 
animal part of the Creation, that the diſpenſing 
hand of Providence has been ſo diffuſive in its 
bleſſings, as vegetables are alſo furniſhed with 
tubes or pipes, by which they receive ſuch a 
portion of Air, as not only tends to their exiſt- 
ence, but their growth ; this is not merely ef- 
- fected by the fibrous parts of the roots, but alſo 
by thoſe which are ſituated on the leaves, as 
Air conſtitutes an eſſential part of vegetative 

preſervation. 
| Lady M. I am almoſt aſhamed, when I re- 
flect, that I have breathed without being ſenſible 
of the importance of Air, and have ſeen all the 
effects 


— 
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effects you deſcribe, perfectly unconſcious of 
their important uſes, and divine ſource. 

Ment. In your caſe, there is neither cauſe 
for, regret, nor reproach. Youth is the period 
of life, in which, information is to be gained; 
we cannot be wiſe by intuition, Inſtruction is 
the general medium by which you, are to obtain 
knowledge, and obſeryation and experience are 
the auxiliaries that tend to complete the great 
end of eſſential Improvement. Education ope- 
rates on the mind, as Air does on the body; 
it expands, it animates, and n fertilizes the 


whole ntl lem... 
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DIALOGUE VIII. 


TUESDAY. 


On Electricity and Magnetiſm, 


Lady Liſa. 


* have explained many very ſurpriſing 
things to us; pray my dear Mentoria give 
me ſome idea of Electricity? 

Met. Electricity is that peculiar quality 


which ſome bodies poſſeſs, that after having been 


rubbed, and by that friction heated to a certain 
degree, acquire a power of attracting and repel- 
ling other bodies, and frequently of emittiig 
ſparks of fire, All ſuch bodies as have this 
inherent quality, and require only a certain de- 
gree of friction to excite it, are called Electrics, 

; I | and 
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and all thoſe which have not this property, and 
can only receive it by communication with elec. 
trified bodies, are denominated Non-Electrics. 
Thales, the Mileſian, was the firſt who diſco- 
vered the electrical properties of amber, by 
attracting light bodies when it was rubbed, a- 
bout 600 years before the Chriſtian zra ; and 
nearly at the period of 300 years previous to 
that epocha, Theophraſtus obſerved that the 
4 Lyncurinm, a ſubſtance now called Tourmalin, 
had the ſame attraQtive property. From this 
period to the 17th century, this branch of Phi- 
loſophy appears to have been neglected, except- 

ing that Mr. Boſe diſcovered that Jet and A- 
gate were poſſeſſed of eleric properties. About 

the year 1600, Dr. Gilbert, by various obſer- 
vations, extended the diſcoveries reſpecting the 
variety of other electric bodies. In the year 
1670, Mr. Boyle greatly enlarged and improved 
the Science of Electricity; but to Sir I ſaac 
Newton, who flouriſhed at the cloſe of the 17th 
century, we ate indebted for many valuable 
ddiſcoveries, ho aſcertained. that the electric 
attraction and repulſion penetrated. through 
glaſs. After ihie period a variety of modern 
philoſophers have made great improvements in 


| 
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Lady M. How frequently you mention 
Thales and Sir Iſaac Newton as being the cauſe 
of great diſcoveries in ſcience ; how ry _ 
rior their merit muſt have been ! 

Ment, They were both ſignally diſtinguiſh- 
ed by their learning and abilities. Thales was 
one of the ſeven wife men of Greece, and Sir 
Iſaac Newton one of the moſt brilliant geniuſes 

that this, or perhaps any other country ever pro- 
duced. I rift now recal your attention to the 
properties of Electricity, which are to attract or 
repel all kinds of very light bodies at a ſenſible 
diſtance, when the attracting body is heated by 
friction, which is in effect nothing more than 
the attraction of Coheſion, excited by a ſtrong 
attrition to act with leſs force in a larger ſphere, 
ſuch as amber, jet, ſealing-wax, glaſs, &c. It 
vill be beyond my purpoſe to enumerate each 
ſubſtance endued with this property, I ſhall 
therefore briefly divide them into the following 
claſſes: metals, ſuch as gold, lead, copper, 
iron, Reel, Animal fubſtances, bones, ſhells, 
hair, &c, &c. Vegetable ſubſtances in infinite 
variety, GCorallines, or marine productions of 
ſponge, coral, &c. &c. Foſſils and minerfil 
ſubſtances, and, laſtly, artificial ſubſtances, 
44 I 2 namely, 
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namely, china - ware, * elaſtic Sum. filk, 
&c, &c. 

Lady L. By what means are theſe effects 
produced ? 
| Ment, The electric property in ſome in- 
ſlances may be proved by the ſimple proceſs of 
friction, though its philoſophical ſyſtematic 
uſes are aſcertained by an ingenious apparatus, 
called a machine. The principal parts of theſe 
electrical machines are the Electric, the Moving 
Engine, and the Prime Conductor; theſe curi- 
ous pieces of mechaniſm conſiſt of globes, ſphe. 
roids, cylinders, wheels, &c. ſo conſtructed as 
to produce the effect of Electricity. Their va- 
rious forms and qualities would carry me be- 
| yond my preſent purpoſe; 1 ſhall therefore only 
mention, that formerly a variety of ſubſtances 
were -uſed as EleQrics in theſe machines; but 
at preſent ſmooth glaſs globes are wy generally 
adopted, 4 

Lady M, I you feed of cong;-of our 
friends being eleQrihed ; * . did 
they derive from ut ? 

Ment. We are compoſed of the Elements, 
Earth, Air, Fire and Water, which are our 
component or conſtituent parts. 

Jo Lady 
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Lady L. I cannot comprehend this matter; 
pray my dear Mentoria be more explicit on that 
ſubject. | | 

Ment. Our corporeal frame is compriſed 
of ſolids, and fluids; the ſolids are evidently 
Earth, as in the Scriptures we are expreſily 
told, duſt we are, and unto duſt we ſhall return. 
The fluids, which conſiſt of blood, and other 
- Juices, have a great proportion of water in their 
compound ; and it is evident that breath which 
is the chief principle of exiſtence is derived from 
Air ; therefore there only remains to prove that 
we poſſeſs alſo a portion of Fire, as well as of 
the other Elements blended in our compoſition, 
which Electricity demonſtrates beyond a doubt. 

Lady M. I can ſcarcely believe we have 
Fire in our compoſition, 

Ment. This quality is philoſophically ter- 
med animal heat, by which is to be underſtood 
that principle, which is produced by the agita- 
tion of the body, and the fire contained in it, 
which excites the idea of heat in our minds, - 
and in the body thus heated, is merely the 
effect of motion. Various are the opinions 
reſpecting animal heat, though it. appears moſt 
probable, that the abſolute heat, which is ſepa- 
rated in reſpiration, and abſorbed by the blood, 
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is the genuine cauſe of the portion of this ele- 
mentary fiuid, which is diſperſed through our 
general maſs, and almoſt in every other com- 
politic; namely in plants, in moſt ſpecies of 
trees, bones, fleſh, and. blood of animals, 
which is evident from their combuſtible quality 
when dried; alſo in minerals and a variety of 
other 4a In this inſtance, there is pecu- 
liar cauſe for gratitude, that this active fluid 

fire which is incorporated in our frame, is kept 
in due bounds reſpecting its operation, by the 
effects of Divine wiſdom, I hope you are now 
convinced you are campoſed of the Elements, 
which is a term expreſſive of the original Gmple 
or unmixed parts of any body, or that to which 
it is ultimately reſolvable, 

Lady M. | recolle& ſeeing a lady cleAri- 
fied, and it ſeemed to be a very ingenious appa- 
ratus that was uſed to produce that effect; in 
what reſpect could it prove beneficial to her 
health, as ſhe was in an invalid ſtate ? 

Ment. This branch of Philoſophy, which 
is converted to medical purpoſes with great ſuc- 
| ceſs, has been brought to a ſurpriſing degree of 
perſection. In paralytic, and other caſes that 
requite a ſtimulus, Electricity often produces 


thy happieſt clfeAs ; ; but like all other remedies 
powerful 
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powerful in their operations,. they ſhould not be 
adopted, but by the advice and under the im- 
mediate direction of the moſt ſkilful practi- 
tioners, | ; 

Lady M. I heard once of a perſon receiv- 
ing ſuch a ſhock by touching ſome eleQric pow- 
er, that it had nearly proved fatal. 

Ment, The conſequences of the electric 
force in many inſtances have been tremendous : 
a very melancholy accident happened in 1753 
to profeſſor Richman at Peterſburg, as he was 
making experiments on lightning, which he had 
drawn into his chamber for the purpoſe of uſ- 
certaining its electric qualities; when dreadful 
to rglate, juſt as he was going to prove philoſo- 
phjcally the proportion df eleQtic fire, a ball 
of fire iſſued from the lightning, ſtruck him 
dead, and conſumed and deſtroyed moſt of the 
things in the room. 

Lady M. How much the death of ſuch an 
ingenious man is to be lamented, particularly 
as he was ſeeking to gain freſh knowledge. 

Ment. Perſons who die in ſuch a glorious 
cauſe may be conſidered as martyrs to the gene- 
ral good of mankind, I recolle& an inſtance 
equally unfortunate, and in many reſpects ſimi- 
hr. in the death of the elder Pliny who loſt his 
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liſe by his determined reſolution to obſerve the 
effects of the dreadful eruption of Mount Ve- 
ſuvius which happened A. D. 79. He was 
in vain adviſed to recede ſrom the danger that 
threatened him, by exploring this tremendous 
object too nearly. As Pliny had at this awſul 
ſeaſon a fleet of ſhips under his command, he 
ordered the gallies to put to ſea, with the hope 
of rendering ſervice to his friends on the coaſt, 
as well as to ſatisfy his laudable philoſophical 
curioſity; After various difficulties he at length 
determined to go on ſhore to his friend Pompo- 
nianus at Stabia, in the gulf of Naples, obſerv- 
ing when he debarked, Fortune befriends the 
brave.” In the extremity of diſtreſs this erup- 
tion cauſed, by the fire, ſmoke, and cinders 
that iſſued from it, the people were involved in 
inextricable danger ; therefore, whilſt on the 
ſhore deliberating whether to go on board his 
ſhip again, this great man was ſuffocated, as it 
was imagined, by ſome noxious * from 
the eruptive majter, | 
Lady I. I feel muck regret thet two ſuch 
eminent men ſhould have fallen ſacrifices to 
their eager purſuit of ſcience, 
. Ment. To die is the common lot of human 
nature, but io expire * is the fate only 
of 
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of Fete of diſtinguiſhed bravery and magna- 
nimity of ſoul. A ſenſe of danger will never 
operate to retard a truly great mind from en- 
gaging in any noble enterprize, as Glory i is 
more valuable than life ! | 

Lady H. The melancholy fate of Profeſſor 
Richman will make me fearful of being electri- 
fied, if ever that remedy ſhould be adviſed for 
my benefit. 

Ment. You might with as much propriety 
never eat any grapes, as the Grecian poet Ana- 
creon was choked by ſwallowing that fruit; and 
a number of cafes might be adduced, that would 
_ excite dread on every ſubject, if thoſe ſenſations 
were not counteracted by truſt and implicit 
confidence in Divine protection. To quell 
your fears on this occaſion, I can ſafely aſſert 
that a judicious operator in Electricity, poſſeſſes 
the ſkill of proportioning the degree of the ſhock 
produced by the electric quality, to the circum- 
ſtances of the caſe; and by that means even the 
eye, which is of a moſt delicate texture, can 
receive a ſlight touch of its force, which is often 
productive of the greateſt advantage. This like 
many other things is poſſeſſed of great utility 
when properly applied, but deſtruQive when 
FOI abuſed, As a means of entertain- 
15 ment, 
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ment, many ingenious experiments are made 
that come immediately under the claſs of Lec- 
tures upon Natural and Experimental Philofo- 
phy, from which much improvement is de- 

rived, 
Lady L. I now clearly underſtand the pro- 
perties of Electricity, and am greatly obliged to 
vou for the information, 
Men. The next ſubject I ſhall diſcuſs is 
_ Magnetiſm, a wonderfu} phænomenon that is 
produced by the power of the Magnet or Load- 
ſtone, which is a mineral that has the property 
of attraQing and repelling iron. 

Lady M. 1 have heard the Loadſtone fre- 
quently mentioned; therefore, my dear Men- 

toria, let me intreat you to be very explicit re- 

ſpecting its qualities. 
' - Ment. The Loadſtone, or Magnet, is a 
kind of ferryginous ſtone, in weight and colour 
reſembling iron ore, though rather of a harder 
ſubſtance and | heavier quality, endued with 
the powers, of atuaction. Ii is ſuppoſed to have 
derived its name from Magneſja, a part of the 
ancient Lydia, where it is ſaid to have been firſt 
found ; though many imagine it was ſo called 
from a ſhepherd named Magnes, who firſt diſ- 


covered ity auraBtive qualities, by the, iron in 
DOIN TR 


and Magnetiſm. 179 


his crook, on Mount Ida. This wonderful 
ion is uſually found in iron mines, fre- 

—— large pieces, half iron and half Mag- 
net. Fhe beſt Loadſtones are brought from 
China and Bengal, which reſemble iron in hue ; 
it is alſo found of various dimenſions, and in a 
great number of different places; thoſe of Eng- 
land, Germany, and Hungary have a ſtrong ſi- 
militude to unwrought iron. 

Lua M4. I have: ſeen a Magnet attract a 
vp. the neadle appeared to be allen i i. ill 
it was removed by force. | 

ent. This extraordinary circumſtance was 
3 produced by what is called an 
Artificial Magnet, which.is a piece of poliſhed 
Reel impregnated with a magnetic quality. The 
effect you deſtribe may be produced at any time, 
if you place a bit of iron near to one end of a 
Magnet, which wilt clearly prove its power of 
- -«ttraftion, Every Magnet has what are called 
its North and South Poles, one of which has a 
repellant force to drive backwards the ſame 
piece of iron which the other will attract. 
La M. By what means was the uſe of the 


| Leaditone diſcovered ? | | 
| I 6 Ment. 
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- Ment. Its attractive powers were known in 
the early ages of the world. Thales, the Mis 
leſian Philoſopher, who flouriſhed about 600 
years before the Chriſtian æra, ſurprized at its 

conſtant effect, aſcribed to it the property of a 
ſoul. Ariſtotle and Pliny have mentioned its 
magnetic quality : but it was not till the twelfth 
century that it was diſcovered invariably to point 
to the North, The knowledge of theſe extra · 
ordinary properties prepared the way for the 
grand diſcovery of turning them to advantage 
in nautical matters. The only uſe the ancients 
made of this mineral ſubſtance was, as a remedy 
for burns and defluxions of the eyes: happily 
for ſucceeding generations its more important 
utility has been aſcertained, as in the ſourteenth 
century the mariner's compaſs was brought into 
uſe, and after various improvements has attain- 
ed its preſent perſection. To the diſcovery 
of the attractive power of the Loadſtone, we 
are indebted for the invention of this uſeful in- 
ſtrument; as by obſerving the invariable ten- 
dency of a magnetic needle to point to the 
North, it has proved of the greateſt ſervice in 
determining the courſe of enen 
of the winds, | pe] 

Lat 
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Lady M. Pray my dear Mentoria explain 
the conſtruction of this valuable machine, 

Ment, The mariner's compaſs is of a cir- 
cular form, and has a kind of dial-plate divided 
into thirty-two equal parts, by right lines drawn 
from the centre to the circumference, which are 
called the points of the compaſs; the four prin- 
cipal ones, viz. Eaſt, Weſt, North, and South, 
are termed the Cardinal Points. Over this 
dial plate is ſuſpended a thin piece of iron, 
which being touched by a magnetic virtue, by 
that means its two Poles are made to point 
nearly to the North and South Poles of the 
World; this is called the Magnetic Needle, 
and ſerves the important purpoſe of directing 
ſailors what courſe they are to purſue. 

- » Lady L. I cannot yet clearly underſtand by 
what means the . is ſo uſeful to navi- 
gators. 

Ment. fe TS may be invariably re- 
lied on as their guide, for however the ſhip may 
change its ſituation, the Magnetic Needle before 
deſcribed conſtamily points to the North, and 
by obſervations on the other parts, they are ena- 
_ bled to purſue the courſe that leads to the object 
of their deſtination, and to avoid what would 
ſteer them from it, | 

Lady 
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Lady M. Who firſt invented the Mariner's 
Compaſs? 

Ment. This valuable diſcovery is uſually aſ- 
cribed to Flavio da Melfi Gioai, a Neapolitan, 
about the year 1302, in conſequence of which, 
Principato, his native place, bears a Compaſs 
for its Arms, Others are of opinion that Mer- 
cus Paulus, a Venetian, A. D. 1260, made a 
journey to China, and brought back this uſeful 
invention: thoſe who fupport this belief, al- 
ledge that when firſt the compaſs was uſed, it 
was on the ſame conſtruction that is at preſent 
adopted by the Chineſe, by having the Magne- 
tie Needle floating on @ piece of cork, inſtead 

of being fuſpended on a pivot; it is alſo ſup- 
| Poſed that the Chineſe had ſome knowledge of 


the Loadſtone's properties 1120 years before the 


-Chriſtian æra, as Chiningus their emperor was 
a great aſtronomer, and they aſſert made this, 
amongſt many valuablediſcoveries. The French 
alſo put in a claim for the honour of this inven- 
tion; from the cireumftance of the Fleur de Lys 
being generally uſed as a fign to denote the 
"North on any map or globe. The Englifh 
form the plea for their ſhare in this #iſtiniguiſh- 
ing honour, by che wore compaſs being adopt- 
ed for the appellation of this ufeful inſtrument, 
= 
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as that word is uſed. by them to expreſs circuit 
or extent; and though they cannot aſpire to the 
fame of the invention, they are moſt likely en- 
titled to the credit of having brought it to per- 
ſection, by ſuſpending the box that holds the 
Magnetic Needle. I have enumerated the moſt 
probable ſources of the valuable diſcovery of the 
Mariner's Compaſs ; though it is aſſerted by 
the French, that they had a prior knowledge of 
the Magnetic properties, as being of great uti- 
lity in navigation, from the circumſtance of 
ſome verſes being extant, written in praiſe of 
the Marinette, or Mariner's Stone, in the year 
1200. At ſuch remote periods it is not poſſi- 
ble to aſcertain deciſively on any controverted 
point; it is therefore beſt to embrace thoſe opi- 
nions which are the moſt generally received. 
Lady IL. By what means did ſailors conduct 
their ſhips, before there were any Compaſſes ? 
Ment. Previous-to the diſcovery of the Polar 
Star and the attractive powers of the Loadſtone, 
navigation was limited within very narrow 
bounds, The greataſt enterprizes that were 
undertaken, and the principal traffic that was 
carried on by the ancients, were effected by 
coaſting ; the mariners being afraid to quit the 
ſhores and launch-into the main ocean, as they 
| d were 
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were poſſeſſed of no ſpecific rules to aſcertain 
their reſpective diſtances and courſes. The 
Phœnicians were the firſt who obtained the 
knowledge of the Polar Star ; and they com- 
municated this valuable diſcovery to the Tonians 
and other Grecian ſtates, about boo years be- 
fore the Chriſtian epocha. This circumſtance 
will convince you that we are indebted to the 
Pheenicians for the firſt rudiments or elements 
of navigation. Tyre and Sidon, the chief ci- 
ties in the Phoenician diſtricts, were the centre 
or emporium of trade in thoſe remote times; 
therefore the hope of extending their commerce 
made them zealous to adopt every means that 
could increaſe its channels, as their wealth and 
conſequence were derived from no other ſource, 
their country being inconſiderable in extent, 
and from their intenſe application to traffic, 
its cultivation in a great meaſure neglected. In 
a ve ſurvey of nautical improvements, 
it appears evident, that from the indefatigable 
purſuits of the Tyrians and Sidonians, and their 
conſtant regard to the direction af the Polar 
Star, we derived the knowledge of the coaſts of 
the Ocean, and thoſe of the Mediterranean Sea, 
on the moſt Eaſtern part of which Phoenicia was 
ſituated. Theſe commercial people extended their 

Y traffic 
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traffic to Africa and many diſtant regions in A- 
ſia, and ſettled ſeveral colonies in various parts, 
which ſerved the purpoſe of eſtabliſhing a ge- 
neral mart for all valuable commodities. 

Lady MAH. In this inſtance the Phcenicians 
appear to have had great merit; but who were 
the firſt who had courage to explore the Ocean, 
and undertake the valuable diſcoveries we read 
of ? 

Ment, Theſe important effects . been 
produced by the knowledge we have attained 
of the Loadſtone's wonderful powers. When 
their properties were fully known, many ſtates 
availed themſelves of the benefits derived from 
them, and in conſequence ſeveral important 
diſcoveries have been made; but the moſt emi- 
nent and earlieſt example we can find, is the 
great and ſucceſsful enterprize of Columbus, 
A. D. 1492, who traverſed an expanſe of O- 
cean, unknown but to his. great ideas, and by 
compaſſing his intrepid undertaking, aſcertain» 
ed an immenſe extent of continental country, 
and a great number of iſlands, which comprize 
the regions of America, and what are uſually 
called the Weſt Indies, from which many va» 
luable productions and great wealth are ob- 
tained. The ancients had a knowledge but of 

a ſmall 


8 
186 On Eletricity © 


a fmall part of the Globe, all America and the 
mternal regions of Africa were wholly unknown 
tothem : they were ignorant of the flux and re- 
flux of the Sea, and' were not convinced the 
Ocean furrounded the Globe. entirely, though it 
was in ſome degree fuſpeQed ; but none ven- 
tured to attempt a voyage round the World, till 
A. D. 1519, when Magellan, a Spaniard, un- 
dertook this great enterprize, and diſcovered 
the ſtraits in South America, which bear his 
name. Sir Francis Drake was the firſt Eng- 
kfh circumnavigator, who returned from his 
fucceſsful teu 4; Srl Globe in the year 
. 

Lady Z. I remember in your Sacred Hiſto- 
ry you mentioned the great ſervices Hiram, 
king of Tyre, rendered to Solomon, when he 
erected the Temple. a 

Ment. He furniſhed him with timber, con- 
ſiſting of fir and cedar trees, from Mount Le- 
banon; which he conveyed on floats to Joppa, 
where they were delivered to Solomon's fer- 
vants, and from thence brought to Jeruſalem ; 
and alſo provided him with artificers of various 
kinds, ſkilled in working gold, fflver, and in- 
ferior metals, and dying ſcarlet, crimſon, pur- 
ple, and other colours, for which the Tyrians 

my were 
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were famed. For theſe eſſential ſervices Hi- 
ram required o be ſupplied annually with 
twenty thouſand meaſures of wheat, and twenty 
thouſand batrels of oil for his houſhold, exclu- 
ſive of the ſame quantity of barley, wheat, wine 
and oil which Solomon was to beſtow on the 
workmen employed in his ſervice. Theſe 
were the moſt acceptable compenſations Hiram 
could receive for the benefits he conferred on 
Solomon, as Phœnicia was but a ſmall tract of 
country, on the ſea coalt, and agriculture but 
little attended to, as the ind wes ab- 
ſorbed in the acquirement of riches, 

Lady M. I nevertheleſs think it was be- 
neath the digpity of a king, to make a bargain 
for the ſupply of his table. 

Mn. Solomon, excluſive of that condi- 
tion, gave Hiram, as a token of gratitude, when 
the Temple and Queen's Palace were finiſhed, 
twenty cities in Galilee, which from the nature 
of the ſoil diſpleaſed Hiram ; he therefore re- 
fuſed the proffered gift, and in contempt called 
the whole land Cabul, which ſignified dirty or 
diſpleaſing, thereby intimating no. one could 
walk on it without being up to the ancles in 
dirt, Solomon afterward rebuilt and improved 

| | theſe 
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theſe cities, and planted colonies of Iſraelites i in 
them. 

e I hope that you have not finiſhed 
your account of Tyre; is it now a place of im- 
portance? : 

Ment, In conſequence of the power and 
eminence .it obtained by the great influx of 
riches, the natural effects of its extenſive com- 
merce, the inhabitants were guilty of every ſpe- 
cies of enormity, which attracted the Divine 
diſpleaſure, and- cauſed a prophetic prefage of 
their deſtruction to be-anneunced, and its ful- 
filment was completed by Nebuchadnezzar, 
King of Babylon. The great wealth of the 
Tyrians rendered the conqueſt of their country 
a matter of great importance to the Babylonians, 
who after a ſiege of thirteen years ſubdued it, 
deſtroyed the city, and put the few remaining 
inhabitants to the ſword, the greater part having 
fled with their poſſeſſions to a new city they had 
built about half a mile diſtant from the ſhore : 
this event happened 572 years before the Chrif- 
tian æra. 

Lady M. 1 ſuppoſe Solomon would not 
have been able to have erected the Temple, if 
Hiram 2 not aſſiſted him i in a the undertaking, 
Ment. 
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Ment, No great deſign can ever be executed 
without the concurrence of auxiliary co- opera- 
tion; gold in the maſs, or precious ſtones in 
their native ſtate, would not have embelliſhed 
the ſacred edifice ; {kill was required to form 
one, and poliſh the other ; and theſe combined 
qualities could only be obtained by the joint ef- 
forts of perſons poſſeſſing theſe ſeparate gifts. 
The erection and decoration of the Temple 
were not the only advantages Solomon derived 
from his connection with the Tyrians. As 
the means of defraying the immenſe expences 
he had incurred in the execution of his diffuſive 
plans and improvements, he built a great num- 
ber of ſhips at Ezionzeber on the coaſt of the 
Red Sea, and when they were finiſhed put them 
under the conduct of ſome expert Tyrian ma- 
riners, who with-his men ſteered them to O- 
phir, or the Land of Gold, near a thouſand 
years before the Chriſtian zra. 

Lady L. Where is Ophir, or the Land of 
Gold? I imagine many perſons reſort to it. 
Ment. Reſpecting where it was ſituated, the 
learned differ in opinion; the moſt probable con- 
jecture appears to be, that it was in ſome part 
of the Eaſt Indies, as thoſe regions abound with 
the pureſt gold, ſilver, precious ſtones, ivory, 
ebony, 
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ebony, and other curious wood, ſpices, pea- 
cocks, monkies, and a variety of other valuable 
commodities, which greatly encreaſed the reve- 
nue of Solomon's kingdom: thus the Tyrians 
proved the means of this monarch eſtabliſhing 
a navy, as their ſkill in navigation qualified 
them for executing the vaſt projets Solomon's 
power and riches enabled him to undertake, 
Lady L. I think three years appear a great 
length of time for the ſhips to be going from the 
Red Sea to India, and back again. | 
Ment. In thoſe early ages voyages were un- 
dertaken with extreme caution, and executed 
with great timidity ; at this period the Piiceni- 
cians had no knowledge of the Polar Star, or 
of the Mariner's Compaſs, they were conſe- 
quently obliged to ſteer in ſuch a ſafe courſe, as 
would prevent their being expoſed to the dan- 


gers of the wide Ocean, as they poſſeſſed no · 


certain means to determine the diſtance they 
were from the regions that were the ultimate 
objects oſ their deſtination. This circumſtance 
points out the ſignal benefits we derive in theſe 
more enlightened times, from the perfection 


 attained-in'/the Arts and Sciences, a'conſidera- 
tion whiich ſhould inſpire us with gratitude to 


the 
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the great ſource, from whence theſe and all o- 
ther mercies are obtained. 


Lady M. I am ſorry you have cloſed your 
account of the Loadſtone, as it has proved very 
inſtructive and entertaining to me. 

Ment. And on reflection may impart an uſe- 
ful leffon, as I will ſuggeſt it is in your. power 

to have its diſtinguiſhing. properties reflected and 
_ exemplified in your own conduct and character, 
and alſo in Lady Louiſa's. 

Lady MH. How can that be poſſible? What 
reſemblance can there be between us who are 
comparatively ſo infignificant, and a ſubſtance 
which poſſeſſes qualities of ſuch ineſtimable 
worth? | 

Ment. Intrinſic merit can only be appre- 
ciated in the certain ſphere in which it acts; 
there ſore if you perſorm the ſeveral duties al- 
lotted you, there cannot remain a doubt but 
that you will, like the Loadſtone, attract the 
eſteem of all worthy perſons, as that mineral 
operates on iron ; and I truſt your juſt princi- 
ples and diſcretion will in like manner poſleſs 
the inclination and repellant power to reject all 
unworthy purſuits; as the Magnet repulſes 
Iron that is in immediate contact with it, in 


direct 


C 
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| direct oppoſition to its attractive properties; 
3 thus you will find Virtue is a Mental Magnet, 
E which points as invariably to temporal felicity 
and eternal reward, as the Loadſtone does to the 

regions of the North Pole; and to purſue the 

ſimile, as the latter conducts mariners to-their 
deſtined port, the former will ſteer you to the 

. haven of celeſtial bliſs ! | 


— 
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DIALO GU E IX. 
WEDNESDAY. 


on Meteors: of the Watery kind. 


.  Mentoria, 


HAT branch of Natural Philoſophy which 
comprehends the various kinds of Mete- 
ors, is divided into the following claſſes, thoſe 
of Fiery, Airy, and Watery properties. 
Lady 'L. Of what do theſe ce 
conſiſt? ; 
| Ment. Fiery ee of repens” 
. "ignited, or fet on fire, ſuch as Lightning, fal- 
ling Stars, and other luminous phænomena that 


ts appear. 


——ꝗ—ł — t — ITT — — —— —ẽ:ẽ— — 


(Tornadoes, Hurricants, &c. are the effect of 


the unequal temperature of the air, ariſing from 
the action of heat or cold. Watery Meteors 


are compoſed of vapours or particles of water 


variouſly modified by heat. or cold, namely, 
Rain; Hail, Snow and Dew. As the means of 


rendering this ſubject intelligible to your percep- 


. tions, I muſt explain the different properties of 


evaporation and exhalation, which in their re- 


gular proceſs occaſion the production of Me- 
teors 80 


Lady M. 1 will be very attentive to theſe 


3 as thoſe expreſſions I am wholly un- 
acquainted with. 


Ment. They are diſtinct terms and of a very 
different tendency. Evaporation implies the 


action of diſperſing or diſſipating the moiſture 


or humidity of a body, and Exhalation ſignifies 


a diſperſion of particles of a dry quality from 


any mals or ſubſtance. 

Lady L. Though we ſo frequently ſee it 
rain and experience its benign effects, I am to- 
tally ignorant of its natural cauſe. | 

Ment, The clouds from. whence rain,pro- 


"ceeds are produced by the heat of the Sun, 


whoſe attractive power draws the damp from 
| , : { / : . 4 #54 s %. @ the 
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the- Earth, and the water from the rivers and 
Teas: when theſe vapours unite in the air they 
form what are termed clouds, which are a com- 
pound of water and air; theſe ſometimes di- 
perſe again, but when the aqueous particles 
become ſuperior to thoſe of the air, they break 
through it and fall in rain, which forms diſtinct 
drops by the reſiſtance it meets with from the 

ztherial body in falling to the Earth. 
Lady M. When it rains the drops of wa- 
ter appear round, what cauſes that effect? 
Ment. Their globular appearance is pro- 
«duced by the power of attraction: for as every 
particle of water of which the drop is formed 
tends to a centre, every part muſt be equidiſ- 
tant from that point, which conſequently 
makes it of a ſpherical form : from the ob- 
ſervations I have already made you will perceive 
that the aſcent of vapours conſiſts in a repullive 
force between the parts of matter, by which 
ſuch as were ſeparated from the ſurface of hu- 
mid and other bodies, were repelled and driven 
up into the air in the form of exhalations ; I have 
previouſly remarked that the - denſity. or weight 
of the air is greateſt near the ſurface of the 
Earth, and that its denſe quality gradually de- 
creaſes as it aſcends ; whence it happens differ- 
hs K 2 ent 
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ent effects are produced according to the height 
of their reſpective regions, \which is occafioned 
by the various proportions of. the gravity or 
weight of the ar. 

Lady L. How different the 1 appear, 
ſometimes they are beautiful beyond expreſſion, 
at 3 lowering and tremendous in their aſ- 
„ 
« Ment. This effect is produced by the vari- 
ous pit portions of the weight of the air which 
occaſion the clouds to aſcend in progreſſive or- 
der, and by reflecting the light of the Sun a- 
bove and below the horizon, preſent to our 
view ſuch a variety of beautiful tints and ſhades as 
delight the eye and excite our aſtoniſhment: 
as I have enumerated the general cauſe of rain 
as produced by the concurrent effects of Air and 
Water, I ſhall now proceed to point out the influ- 
ence of the Winds in the production of Rain, 

- Lady L 1 have frequently heard perſons re- 
mark chat it was likely we ſhould have rain, as 
- the. Wind was Squtherly or Weſterly. 
Ment. They had rational and philoſophical 
grounds for their expectation, becauſe thoſe 
.- Winds that blow from the Ocean, as the South or 
Weſt Winds bring large recruits of vapours to 
the clouds, and therefore are more likely to pro- 
duce 
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duce rain than other winds which proceed from 
the land or continental regions, like the North 
or North Eaſt Winds which generally operate to 
diſperſe the vapours or diſſipate the clouds, 
Having thus explained the nature and properties 
of Rain as to their phyſical cauſes, it only re- 
mains for me to delineate 'the proportions in 
which they are diſpenſed, which are the effect of 
divine goodneſs ; as, inſtead of being ſalubrious, 
or beneficial, Rain would be productive of 
floods, and abſorb the general maſs of animal 
and vegetable nature in deſtruction if it came in 
torrents without due intermiſſion. . By the diſ- 
poling Omniſcient Power of the great Creator 
of the Univerſe the general means of receiving 
the bleſſiing of rain conſiſis in gentle ſhowers, 
or rains, that from their quantity and quality are 
exadly ſuited to the important purpoſes: of pro- 
ducing vegetation, and fulfilling other. n 
quiſites to animal exiſtence, - 

Lady L. 1 refle& with much concern that 
I have never formed a proper eſtimate of this bleſ- 
ſing, as I have often murmured when it rained, 
if by that means I was deprived of walking or 
going out in an open carriage, 

Ment, | This regret was occaſioned by the 
ſtrong impulſe of your natural feelings impati- 
ent under the delay of an coi enjoyment , 

K 3 and 
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and from want of due reſſection, ignorant that 
your diſappointment was perhaps an univerſat 
bleſſing; as rain is the harbinger of plenty, 
w hilſt continued drought mult inevitably. pro- 
duce peſtilence and famine: * 
Laty M. Pray my dear Mentoria what is 
Hail, it ſometimes falls i in tremendous ſhow- 
ers? 
Ment. Hail is only the drops of rain con- 
gealed into ice, which is occaſioned when in 
their paſſage through the inferior regions « of the 
air they meet with nitrous particles that in a 
great meaſure contribute to freeze or congeat 
them. In aſcertaining the properties of Hail, 
it is evident it ſeldom hails but when the air is 
Heavy and the vapours aſcend to a great height, 
which is vſvally the caſe in Summer time, 
wherſhail-ſtorms are more frequent than in 
Winter. In the higher regions of the air the 
cold is more intenſe, and therefore it is imagin- 
ed abounds with a ſuperior quantity of Nitre, 
which cauſes a more immediate and ſtronger 
congealment of the aqueous particles, and 
forms them into a body of ice of various ſizes, 
their magnitude differing according to. the de- 
grees of cold which, produced them. Theſe 


! icy ſubſtances * conſiderable weight, 
deſcend 
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leſcend from thoſe heights to the Earth in the | 
form of a ſhower of hail.” 

Lach L. Hail-ſtones are often- of a great 
ſize and do much miſchief; 5 
Me. Their ſize or magnitude is in e 

degree occaſioned by their acquiring a freſh ac- 
ceſſion of matter in their deſcent and progreſs to 
' the Earth. Hail. ſtones are various in dimen- 
lions; it is aſſerted there have been ſome 
in foreign regions as large as a turnip or Seville 
orange; in our eountry they have been frequent- 
ly found one fourth of an inch in diameter: 
| theſe formidable ſhowers are productive of the 
moſt deſtructiye conſequences, particularly to 
vegetation of 8 delicate texture or infant growth ; 
the form of Hail-ſtones is not always the 
ſame, they are generally conical or oblong. 
Lady M. You frequently mention Nitre 
as a part of the compoſition of Meteors ; I ima- 
gined it was a medicine: explain this circum- 
ſtance to me? 

- Ment, The Earth is formed of different 
ſtratums or layers of matter which by the Sun's 
attractive power is diffuſed through the body of 
te atmoſphere- for the general benefit of the 
Univerſe. ' Thus the Air is impregnated with 
diFerent qualities, Nitrous, Sulphureous, &c 

K4 which. 
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which co-operate: to produce: vegetation; and by 

their ſalubrious effects, to prope univerſally, be. 

neficial, - Nitre, which is the ſubje& of your 

inquiry, is a ſalt extracted out of the Earth, a- 
bundantly incorporated with the ſpirit of the 

air; it is of great and general uſe in medicine, 

as its cooling ſaline properties are very effectual 

in the reduction of fevers, and a variety of otlier 
caſes produced by an exuberance of heat. 

Lady L. I am impatient to hear what Snow 
is compoſed of; it is a beautiful ſubſtance. 
which I greatly admire. 

Ment, Snow is produced by the dun be- 
coming conſiderably condenſed, yet not in ſo 
great a degree as to be changed into Water; in 
this ſtate, by a great degree of coldneſs in the 
upper regions of the air; the particles of the 
conden ſod vapour are congelated into ice; ſeve- 
ral of them, by adhering together, compoſe 
ſmall flecces of a white ſubſtance, ſomething 
heavier than the air, which conſequently deſcend 
in a ſlo and gentle manner through its medi- 
um, being ſubject by their peculiar light quality 
to be driven about by the various motions of ihe 
wind, which produce what we 50 Gs of 
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Lady L. When I ſee the Snow fall, I ſhall 
obſerve it with more pleaſure than I did before 
I knew from what cauſe it was produced. 
Ment, Snow, when philoſophically defined, 
is- demonſtrated to be the natural effect that ſa- 
line particles of every quality poſſeſs, to collect 
together and conſtitute ſome ſpecific form: this 
is what is called cryſtalization; therefore 
flakes of Snow are only theſe accumulated bo- 
dies, which deſcend to the Earth when their 
weight is too great to be ſuſtained by the Air; 
fo that-Snow,. when analyzed, is evidently no- 
thing more than ſaline, aqueous particles, con- 
gelated by the degrees of cold in the TT 
gions of the Atmoſphere. 
Taay M. I am much obliged by your giv- 
ing me ſo copious an account of Snow, and 
entreat the favour you will explain, the ne 
of Froſt. N 
Ment. The converting a ſtuid body into a 
had ſolid maſs, by the influence and action of 

cold. is denominated Freezing or Congelation, 
which terms are appropriate to liquids when 
transformed into Ice. Various are the opinions 
reſpecting the natural ' cauſes which produce 
that effect; it appears highly probable it is oc- 
calioned from beg ar ds nitrous 
| "IK g/ r »" gattiches 
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particles then abounding inithe air, which pe- 
netrate into the porous parts of the water, and 
by that means render them denſe in quality, 
The effect of Congelation. is uniformly attended 
with the erniſſion of heat; Water alſo dimi- 
niſbes in weight by the proceſs of its frozen 
© Rate, and evaporates almoſt as muchas when it 
| was in its native fluid form, and in proportion 
- to the degree of cold this evaporation increaſes, 
It is alſo obſerved that Water that has been 
boiled is more fpeedily Congelated than before 
t has undergone that operation. 

. - Lady L. © Froſty weather is very agreeable, 
j what it is not too ſevere. _ 

"Ment. This, like every other Elementary 
— abounds with advantages, which 


r view, we are not always able to 


e eſtimate to its due extent. In the ceconomy of 
Nature, the primary object appears to be uni- 
verſal benefit, which is purſued by wiſe mea- 
ures, ordained and adminiſtered. by the great 
Author of Exiſtence. The effects of Froſt, like 
every other means employed for the advantage 
ol the whole ſyſtem, though partially or indivi- 
dually they may prove unpleaſant or deſtructive, 
yet in a compound ſenſe eventually operate be- 
neſicially. Thus you who baſk in the ſun - nine 
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of Proſperity walk out on a Froſty day, and en- 
joy the clearneſs of the Atmoſphere, warmly 
Clad, and fenced againſt the cold, and on your 
return, with an appetite encreaſed by the keen- 
neſs of the air, fit down to # plentiful and ele- 
gant repaſt, cheared by a blazing- fire-and en- 
| Hivening intercourſe : reflect, that whilſt you 
enjoy all theſe bleſſings, many pine in want for 
the common: comforts and conveniences of life, 
Numbers who acquire a competent ſubſiſtence 
in the lower ranks of life, by cultivating the 
Earth, working on the Water, or in other em- 
ployments influenced by the weather, are by the 
means of Froſt deprived of ſupport, from not 
being enabled to purſue their reſpective voca- 

tions, How many by this circumſtance can 
© obtain neither Food, Naiment, Fire, nor Shel- 
ter? to them the- ſtorehouſes of plenty ſeem 
* ſhit, andi if it were not, that the hearts of thoſe 
who poſſeſs abundance, did not melt in pro- 
N eee and Waters freeze, a great 
and valuable part of the community would pe- 
nim and be pliinged- iuto. an abyſs of miſery. 

- - The human race are not the only beings who 
* ſuſtain a trying conflict during this ſeyere yet 
falutaty ſeaſon ; Beaſts of the Field; Birds of 
the Air, Fiſhes, except thoſe in Seas or great 
| ©Y-: Rivers, 
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Rivers, Reptiles" and Inſects feel the force of 
this congelated temperature, as their natural 
reſources-of food in a great meaſure fail by the 
influence of a long continued Froſt : thus there 


appears an irreſiſtible claim for liberality, when 


the very Elements conſpire to lock up their trea- 
ſures in 1mpenetfable ſecurity, Charity is the 
mental ſolar ray which thaws the icy chains of 


Poverty; Benevolence is the balm which heals 


the galled wound of an afflited heart, zealous 
to acquire the neceſſaries for ſupport, yet by the 
rigour of the ſeaſon deprived of the due means. 
During this inclement period, various are the 
appeals ſor aid, the calls of neceſſity render the 


. - timid bold, and ſelſ- preſervation (which is one 
of the-firſt Jaws in nature] operates to induce 
the ſubordinate parts oſ the creation to urge by 
their near approach and plaintive tones, the be- 
nevolent aſſiſtanoe their deſtitute fate requires; 
under this influence the Robin- Red · Breaſt al- 
"moſt becomes an inmate in human hahitations, 
and many other ãnſtances might be produced of 
'  'a ſimilar nature, to en force the practice of that 
| A ——— —— 
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Lad) L. There is ſo much pleaſure in re- 
lieving the diſtreſſed, I will never neglect any 
opportunity affarded me. 

Ment. ' I wiſh your charity to be diffuſive, 
but not infliſcriminate ; as judicious benefac- 
tors ſhould beſtow thoſe gifts which are likely 
to prove moſt uſeful to the objects of their 
bounty, The circumſtances I have been enu- 
merating, whenever they occur, are but ſo 
many opportunities to place your virtues in the 
faireſt light: be liberal in your donations, but 
not oftentatious ; ſeek the afflicted in their moſt 
obſcure and concealed receſſes ; obey the im- 
pulfe of your feelings, which will lead you to 
perform. kind ſervices ; but above all, blend 
ſympathy with your alms ; as many when they 
- beſtow gifts, by an ungracious look, or an un- 
guarded harſh expreſſion, eclipſe the merit of 
the act, by the ,rigid, auſtere mode of its per- 

Lady M. 1 will ever avoid this unamiable 
conduct, and in every inſtance will ſtrive to 
mitigate the ſufferings of the afflicted. 

Mer. ;  Philoſaphy may make you Wiſe, 
hut it is Chriſtianity alone that can make you 

; and. jts divine precepts the practice 
* * e 08.90 fender mus 
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the formation of a perſe& character, by which 


_ quality we are to underſtand not only the giving 
of alms, but alſo that general benevolence: of 
heart, that is productive of univerſal philan- 
throphy or good will. 15 


Lady. L. I will endeavour to regulate my 
conduct by theſe and every other rule preſcribed 


in the Scriptures. 


Ment. An adherence to this reſolution will 
render you reſpeQable and happy, as uniform 


good conduct is ſure of attaining eternal reward, 


I ſhall now endeavour to explain the properties 


of Dew, Hoar Froſt, Miſts, &c. which will 
_ Cloſe my remarks on the proceſs of Freezing, 


or Congelation. When the air is full of va- 
pours, if a breeze ariſes and checks their folu- 


tion, they form clouds in the lower regions of 
the atmoſphere which conſtitute” a miſt or fog : 
this effect is uſually produced in à cold morn- 


ing, and is diſperſed v hen the Sun has rarefied 
the air ſufficiently to diſſolve the aqueous parti- 


cles, of which miſt of all qualities aro compoſed. 

From theſe obſervations it will appear evident, 
' "that What we uſually call a Fog, is a Watery 
Meteor, compoſed of grofs 'Vapouts floating 
near the ſurface of the Earth, and is . 


5 we intenſe cold quality of dhe air, chat 
prevents 
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prevents the vapours aſcending through it, which 
by becoming condenſed in the lower regions of 
the atmoſphere, either fall in Dews, Hoar Froſts, 
or drizzling Rain, or continue ſuſpended in the 
form of Fogs. The dimenſions of any object 
- viewed through the medium of a Fog appear 
magnified, and in fact Fogs are only clouds of 
vapour formed in the atmoſphere near to the 
ſurface of the Earth, which render their effects 
very dangerous to travellers and perſons engaged 
in many particular occupations, - 
Lay M. I was ſurprized one day laſt win- 
ter, that our coachman was ſo much alarmed, 
when he found the Fog encreaſed to a very 
great degree. 
Alen. He knew from experience that cau- 
tion, not ſkill, would be the only probable 
means of counteracting its dangerous conſe- 
quence, The groſs particles of which Fog is 
_ compoſed, obſcured the perception of viſible 
objects; therefore he was fully aware, unleſs he 
= could obtain artificial light to pervade the miſty 
vapour that ſurrounded him, he might the next 
inſtant be immerged in a river, or be hurled in- 
to an abyſs from which no human means could 
extricate him; as what we uſually call accident, 


| is frequently natural conſequences, which might 
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be timely avoided by vigilance and OI © eit- 


cumſpection. 


Lady L. Are not Fogs very unwholeſome ? 

Ment. The groſs quality of vapour that 
forms their conſtituent parts, is in many in- 
ſtances too powerful and oppreſſive for delicate 
organs of reſpiration to contend with, I ſhall 
now proceed to inform you of the qualities of 
Dew, which is a denſe vapour of a moiſt qua- 
lity that falls on the Earth, like a kind of driz- 
zling rain. The refreſhing nature of this Aque- 


ous Meteor 1 is ſo well known, and its ſalubrious 


effects ſo generally experienced, I ſhall only ob- 
ſerve, that the Earth in fair dry weather natu- 
rally becomes parched by the heat of the Sun, 
at which period the watery and other leſs volatile. 

ticles, as thoſe of a ſaline or oily quality aro 


by the attractive power of the Sun, raiſed into 
| the air, and occupy thoſe regions in the atmoſ- 


phere that are neareſt to the ſurface of the 


| Earth. Whilſt theſe exhalations are kept i in a- 


gitation by the ſolar heat, they are not viſi ble; 
but when that heat begins to abate, a White 
. denſe vappur colleQs, which continues till by 
1 the genial heat of the riſing Sun in the morning 
Ye ie ; is entirely diflipated. The eſſential difference 
| between Rain and Dew, conliſts i in the follow- 
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ing particulars: that the condenſation of the, 
former. is produced at a. conſiderable diſtance 
from the Earth, and the latter is occaſioned by 
that effect very neat to the object on which it 
falls, which happens from the various opera- 
tions. of cold upon the vapoury air ; and what 
is called the Hoar or white Froſt is nothing 
more than the Dew changed into ice by the in- 
fluence'of extreme cold : black Froſt differs on- 
ly from this in not being attended with a miſt, 

or Fog, and by not appearing white. | 
Lady L. I have frequently perceived the 
great advantages that plants of every deſcription 
derive fram the Dew falling on them; but I 
think I recolle& taking cold from wetting my 
feet, by walking on graſs which was very damp, ' 
in conſequence of a great degree of Dew that 
bad fallen, after a very hot day. | 
Ment. This unlucky circumſtance is no ar- 
gument in disfavour of the ſalutary influence of 
Dew, the ſame heat that had parched and near. 
ly withered the flowers and plants, had alſo 
opened the pores of your ſkin ; the former were 
repleniſhed and recruited by the natural ſupply 
of Dew, which is congenial to their generic 
qualities, and in ſact operates on vegetation as 
ſood and medicine; whillt on the contrary, 
your 
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your temperament received a check which it- 
was happy proved productive of only a flight 
degree of indiſpoſition, as thoſe effects often 
prove fatal to the human gonſtitution, whiclr 
evinces the neceſſity of avoiding ex oſing our- 
ſelves injudicioufly to the fudden tranſitions of 
the Elements. Thus much for the genera 
properties of Froſt and Dew, which naturally 
lead me to conſider the quality of what is term- 
ed Cold, that produces them in their varied ef- 
fects. On: ſtrict inveſtigation, Cold appears to 
be only a comparative term, and implies nothing 
more than a lefs degree of Heat. By various 
experiments it is proved that many bodies wilt 
liquify with one degree of heat, and become 
fixed or frozen with another; which is the caſe 
with Metals, Salts, Oils, and Water; with one 
degree of warmthr the latter will appear in a fluid 
ſtate, and with a lefs degree the particles will 
be found to be fixed or congelated 5 in like 
manner the vapours in a warm air are in a fluid 
ſtate, and when condenſed” by the cold of the 
evening and deſcend, they adhere to the graſs, 
and aſſume the appearance of pearly drops, which 
in that ſtate is called Dew ; but theſe particles 
by the influence of a colder air become fixed, 

and whilſt they are floating in the Atmoſphere, 
con- 
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conſtitute a rainy fog or frozen miſt which 
when they deſcend fall on the graſs, ſhrubs, 
trees, &c. and produce a beautiful effect from the 
kind of cryſtaline incruſtation this hoar or 
white froſt exhibits, 

Lady MH. I cannot expreſs how greatly La- 
dy Louiſa and myſelf are obliged by the va- 
riety of information with which you ſtore our 
minds, 2 | 

Ment. . It is my hope and my endeavour to 
render you rich in Nature's beſt gifts, extenſive 
knowledge and a juſt ſenſe of the various obliga- 
tions of duty; valuable poſſeſſions that I would 
not on your behalf exchange for all the gold 
and diamonds, that Golconda and Peru pro- 
duce. 

Lady L. I am ſorry you appear to have fi- 
niſhed your account of the watery Meteors. 
Ment, Perhaps this definition may be in- 
complete, if I do not give you ſome idea of the 
properties of Water in its fluid ſtate, This 
element poſſeſſes many extraordinary qualities 
which would carry me beyond my preſent pur- 
poſe, circumſtantially to enumerate ; I ſhall 
therefore only dwell on thoſe particulars that 
may tend to give you a general ſenſe of its im- 
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portance. As fluidity is the effect of the influ. 
ence of heat, it is aſſerted on philoſophic 
grounds that ice is the natural ſtate of Water; 
by the increaſe of heat Water is rendered elaſtic 
and volatile and becomes a vapour, Which is 
again condenſed into Water by the ſuperfluous. 
heat being withdrawn. I hall next obſerve 
the effect it produces from preſſure or force, 
which varies in proportion as its depth does, 
without any reſpect to its breadth; if it were 
not for this property veſſels would be forced 
againſt the ſhore i in their ſailing proceſs, and 
navigation conſequentiy impeded in its courſe. 
It is alſo obſeryable that Water always riſes to 
the level of its ſource, even when conveyed in. 
pipes or other channels: this wonderful eff ect 

is occaſioned by the preſſure of the atmoſphere, 

which by its general influence on all parts of 
the fluid body impels it from its ſource to paſs 
through any medium or vehicle till it meets with 
an equal reſiſtance from the preſſure of the at- 
moſphere at the other end or termination: when 
this preſſure of the atmoſphere i is removed, Wa- 
ter will rife to the height of thirty ſix feet, 
which is occaſioned by the weight of the bo- 
dy of Air on the Water's ſource. It is on 


8 theſe principles that Water-works, fountains, 


and 
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and even common pumps are conſtructed, Wa- 
ter contains a certain quantity of air, and from 
its various changes produces many beneficial 
effects; in their various viciſſitudes we may 
trace that vapours are raiſed by the Sun from 
the expanſe of the Ocean by the general opera- 
tions of evaporation, the effects of which are 
diffuſed by the Winds through every region and 
climate; when their courſe is interrupted by the 
ſummit of Mountains their accumulated matter 
forms itſelf into clouds and deſcends to the ſur- 
Face of the Earth in the quality of Rain, Snow, 
Dew, c. The exuberant parts of theſe ex- 
halations by their tendency to gravitate, bend 
their courſe through Brooks and Rivulets till 
they meet with Rivers, and from thence reyert 
to the Sea, and again are ſubject to a rotation of 
the ſalutary conſequences I have previoully deſ- 
cribed. 3 

Lady M. How ſurpriſing theſe circumſtances 
are; I am very happy I am ſenſible by your kind 
inſtructions of their wonderful variations. 

Ment, The quantity of ſubterraneous Wa- 
ters is incalculable; it js generaily imagined 
that in the ſpace of the Earth's ſurface more 
than two thirds of the Globe conſiſt of Seas. 
The diverſity of Mountains, Hills and Vallies 


are 
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are an eminent example of the wiſdom of God 
manifeſted in the creation ; as, if the Earth 
were perfectly level the Waters would be un- 
avoidably ſtagnated, and in conſequence pro- 
duce ſeveral fatal effects. When we ſeriouſly 

on the beneficial properties of Water in 
the general ſyſtem, it excites our gratitude and 
praiſe ; but when we extend our enquiry to the 
individual advantages it produces to the human 
race and every ſpecies of animals as well as ebe- 
ry branch of vegetation, we are loſt in wonder 
in the contemplation of theſe tranſcendant in- 
ſtances of Divine Mercy. This active fluid 
conduces very univerſally to the comfort and ex- 
iſtence of animals of every genus; it is the me- 
dium to-produce the fruits of the Earth, to di- 
lute food, to allay thirſt, and alſo is the genu- 
ine element of a variety of animated beings 
who could not live in any other fphere : from 
theſe conſiderations it appears evident that Wa- 
ter is an eſſential bleſſing without which we 
could not ſubſiſt, as the poſſeſſion of ſolids 
would not operate to the prefervation of life un- 
aſſiſted by the happy effects derived from fluidity 
in the concoction of our food, and many other 


important purpoſes. Another advantage "wy 
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be ſuggeſted, experienced by the human race, 
from the various ſprings of Water that ariſe in 
the Earth, endued with medicinal virtues, oc- 
caſioned by the different ſtratum of the Earth 
through which they paſs, ſome being hot or 
ſulphureous, others chalybeate or of an irony or 
ſteel quality, and ſeveral impregnated with a 
variety of nitrous. and other properties, derived 
from the mineral particles, of which the maſs 
of Earth is compoſed. 
Lady M. I have been at Bath and Tun- 
bridge, and have taſted the Waters which ren- 
der thoſe: places ſo much reſorted to. 
| Ment, Health is the greateſt bleſſing that, 
as human beings, we can enjoy; its uncertainty 
and privation conyinces us of its value; yet like 
many other important poſſeſſions, it is frequent- 
Iy laviſhed by the intemperate ſallies of youth, 
or the depraved effects of paſſions at a more ma- 
ture period of life. In purſuit of this treaſure, 
many who are afflicted with diſeaſes go to places 
diſtinguiſhed by medicinal ſprings to ſeek relief, 
which they often find; and I hope are duly ſen- 
ſible of .the Source or Fountain which flows 
with the Streams that recruit impaired ſtrengih, 
and tend to the prolongation of life. 
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Lady L. I had no idea of the variety of 
good effects we experience from Water, which 
TI am afraid many inconſiderate perſons do not 
eſtimate as they ought : Tam conſcious I never 
"aſcribed to it half the conſequence I now per- 
" ceive it poſſeſſes. Pray, 'Menforia, do not quite 
cloſe your remarks on it. 


perties, I believe I have exhauſſed all the obſer- 
vations neceſſary for your immediate conſidera- 
tion, therefore ſhall cloſe my account of Wa- 
- tery Meteors; but as [ ever wiſh to comply 
with your requeſts, I will extend my lecture, by 
| endeavouring in a kind of metaphor to fhew 
| "you the contrary effects of Froſt and Dew, ex- 
| emplified in the characters of Avaro and Bene- 
volus, that the contraſt may produce in your 
mind ſome forcible impreſſion reſpecting the op- 
poſite qualities of Avarice and Philanthropy, 
- which bear a ſtrong ſimflitude to the rigidity of 

' Froſt and the benign effects of Dew. 
"Lady M. Forgive: me, my dear Mentoria, 
iI betray a degree of impatient anxiety for you 
to begin theſe” intereſting traits of Human life, 
« which I habe no doubt will have a ſtrong moral 
tendency, © 


Mew. 


Ment. As far as relates to its genuine pro- 
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Ment. Avaro was of a 8 origin, yet by 
the concurrence of ſome favourable circum- 
ſtances, at an early period of life was eſtabliſhed 
in a lucrative employ. . His underſtanding was 
moderate, and received no degree of cultivation 
beyond the common rudiments of education, 
eſſentially neceſſary to fulfil the laborious me- 
chanical duties of a commercial vocation. By 
the joint efforts of perſeverance and uniform 
punQuahity in the general routine of buſineſs, 
Avaro ſucceeded in all the enterprizes he under- 
took; an increaſe of wealth was the conſequence 
of his proſperity, and in the courſe of a very 
few years he became poſſeſſed of conſiderable 
property, the natural reſult of unremitted aſſi- 
duity. His conduct in his youth had been 
marked with approbation, as his ſucceſs was in 
ſome degree imputed to his merit, and in his 
private domeſtic concerns he adopted a rigid 
economical plan, which at firſt attached to him 
the character of a Prudent Man. As Avaro's 
ſphere of action was circumſcribed to the ſmall 
ſpace of the Royal Exchange, Cuſtom-Houſe, 
and Bank, his ideas were inadequate to a more 
excurſive range, conſequently his imagination 
reſpeting happineſs never ſoared beyond a con- 
fined ſituation in one of the moſt undeſirable 
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parts of the city; which afforded him neither light 
nor air, in adegree much ſuperior to what might 
be obtained in a dungeon. Avaro's increaſe of 
wealth ſerved no other purpoſe than to contract 
his beatt, and the rapid accumulations he expe- 
rienced only tended to make him the more inſa- 
* tiable in purſuit of Riches, and their conſequent 
concomitants, oppreſſion and power. The ſor- 
.did quality. of Avaro's diſpolition precluded a 
taſte far the conviyial' pleaſures of ſociety, there- 
fore his habits of life were parſimonious and mi- 
ſanihropic. His notions of enjoyment alone 
- conſiſted in an extention of thoſe poſſeſſions, 
which when ſought with - unreſtrained ardour, 
are too often gained by means diſgrageful to bu- 
man nature, His rapacity kept pace with the 
increaſe of his treaſures, and ſteeled his heart 
with that kind of Apathy, which might, be ſaid 
to reſemble Froſt, as it congealed the Fountains 
of Compaſlion, and ſtopped the Current Tide 
of every beneyolent ſenſation. He was Deaf to 
the eloquent entreaties of hapleſs innocence in 
diſtreſs, - Blind to the oftenſible wants of the 
| hungry and naked, Oppreſſive to his tenants, 
Reproachſul to the very poor to whom he refuſed 
relief; and above all, was. Niggardly to him- 


ſelf, as he 1 in the midlt ot 
Plenty, 
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Plenty, lived as an Alien from friendly inter- 
courſe, and died unlamented by even his neareſt 
relations ! 

Lady L. I cannot | ſee for what Prey” A- 
varo was ſo penurious; pray what became of 
his vaſt poſſeſſions ? 


Ment. In defining the character of a Miſer, 


we mult conſider him as an Agent, employed 
in amaſling riches that will in the end be con- 
verted to their proper uſe. Avazice is one of 
thoſe peryerſions of human bleſſings, that one, 
cannot contemplate without abhorrence, and, 
unqueſtionably i is a diſcaſe of the Mind; as an 
inordinate thirſt for Wealth is like the eager 
delixe which delirious per ſons feel in a raging 
fever for the attainment of liquids, in a propor- 
tion ſuperior to. what they can ſwallow or en» 
joy. The incitements to this vice are gradual 
in their, progreſs, and in the firlt inſtance ori- 
ginate in the fallacious idea of ſelſ. gratification; 
as the Miſer aims at Riches, which according 
to his principles are the ſource and end of hap- 
pineſs, unheedful that his Golden Harveſt will 
probably be reaped by an unthankful legal de- 
ſcendent, who, will dillipate his Wealth with 
the ſame degree of profulion, as he has uſed of 
artificial penury, to effect its amaſſment. This 
L 1 general 
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general conſequence Pope thus emphatically 
expreſſes. ' . 


Who ſees pale Mammon pine amidſt his ſtore, 
Sees but a backward Steward for the Poor; 
This year a Reſervoir, to keep and ſpare; 
The next a Fountain, ſpouting through his 
--. Her! 

Obſervations on hirman life and manners bear 
evident proof that Gold, when once it has ob- 
tained e medium of circulation, like Water, 
will alwaus rife to the level of its ſource ; as 
notwithſtanding it may for a ſeaſon be confign- 
ed to the dreary abyſs of the Miſer's iron cheſt, 
by the decrees of an over-ruling Providence 
contingencies happen that operate as the weight 
of the atmoſphere invariably does on Water, to 
bring it to its native channel, for the univerſal 
benefit of the community. | 

Lady M. I can clearly perceive a very great 
ſimilitude between Avaro's character and the 
qualities of Froſt, as both are rendered impene- 
trable to tender impreffions. How eſſentially 
Splendidus's conduct differs from the example 
of the ſordid conduct you have juſt deſcribed! 
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form the ſtrong contraſt I wiſh to exhibit to 
Avaro's unamiable character; profuſion of ex- 
pence, and apparent magnificence in the gene- 
tal courſe of life, frequently rather impede than 
produce generolity and: benevolence of mind; 
as an oltentatious diſplay of riches is often ac- 
eompanied by ſelfiſh. principles, meanneſs of 
ſpirit, and corruption. of heart; therefore I ſhall 
chuſe the intermediate qualities which Benevo- 
tus poſſeſſed, to exemplify the happy effects his 
uniform conduct produced, which operated like 
the benignant Dew. 

Lady L. My dear Mentoria, how can we 
expreſs our obligations to you for thus portray- 
ig the characters of Virtue and Vice in ſuch 
ſtrong colours, that they produce in our minds 
the jult ſenſations of abhorrence and eſteem ! 

Alent; Benevolus. was deſcended from an 
ancient family, and reſided on his paternal e- 
ſtate, which was ſituated in a Weſtern county, 
at a conſiderable diſtance from the metrepolis. 
In his youth he acquired a competent ſhare of 
every uſeful and polite accompliſhment, uſually 
attained in the regular courſe of a liberal edu- 
cation ; as his fortune was very large, he did 
not purſue any profeſſion from lucrative mo- 
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tives, but as his general plan was as a-citizen 
of the World, to be diffuſively uſeful within 
his ſphere of action, he ſtadied Law to enable 
Him" to aſſert his ewn rights, and to protect 
thoſe of others; and alſo beſtowetl great attention 
on the Medical Art, that he might adminiſter 
relief to his indigent tenants and other diſtreſſed 
Objects in the vicinage of his domain. With 
theſe laudable inclinations and ample qualiſica. 
tions for theit difcharge, Benevolus dwelt in 
the manſion inhabited by his anceſtors for many 
centuries, which he judiciouſly improved, but 
preſerved every veſtige that remained of its ve- 
nerable antiquity: and as His turn of mind was 
perſectiy domeſtic, he married a very amiable 
woman, who coincided in all the good offices 
Benevolus planned or executed, and in her pe- 
culiar department ſuggeſted many improvements 
and falatary meaſures for the completion of 
their philanthropic ſyſtem. As wealth is an eſ- 
ſential quality in the performance of munificent 
aQs of charity, Benevolus apportioned à cer- 
tain part of his income to that Jaudable purpoſe, 
and formed a regular arrangement for his own 
expenditure, with which he maintained a de- 
gree of ſplendor adequate to ſupport e 
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of his family, yet under ſuch reſtrictions as io 
avoid profuſion and prodigality. Under the 
mftience of this prudent conduct, Benevolus 
became the arbiter in all diſputes in the circle 
of his neighbourhood ; the friend and the phyſi- 
cian to adminiſter relief to the diſeaſed in body, 
or afflicted in mind; and the patron to advance 
me intereſt of all who implored or required aſ- 
ſiſtange. The diſconſolate Widow and helpleſs . 
Orphan found the defect of a Huſband and Fa- 
ther ſupplied by Benevolus's judicious bounty ; 
the Aged experienced in his kindneſs a ſtaff to 
teari-on for fupport; the Infants liſped his praiſe, 
and perſons of all deſcriptions and ages reſound- 
ed his eulogium. To theſe perſections he alſo 
added a diſtinguiſhed degree of zeal for the ad- 
vancement ard welfare of all public inſtitutions 
and improvements, to which he largely contri- 
buted his pecuniary aid. In the execution of 
his defigris for the general benefit of ſociety, he 
found employment for the idle; by his admoni- 
tions and example, reclaimed the profligate, and 
often by his zealous efforts effeQually reſtored 
thoſe who had flagrantly wandered from the 
path of duty, This philanthropic turn of mind 
and genuine purity of heart, was produced by 
| L 4 | {tri 
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ſtrict 8 to the principles of Chriſſianity, 
ſtrengthened by reliance on the decrees of the 
Supreme Being, which operated to conſtitute a 
character that rendered Benevolus an object of 

- univerſal eſteem during his terreſtrial probation, 
and cauſed his death to be a fubject of general 
regret : as his virtues were of that ſuperior qua- : 
Iity, to entitle him to the loudeſt plaudits of 
Fame! _ 

Lady L. Benevolus may with great juſtice 
be compared to Dew, as he appears to have 
poſſeſſed all thoſe qualities which are the cha- 
racteriſtic excellencies of that ſalutary Me- 
teor, 

Ment. The Chriſtian charity which com- 
prehends a general ſyſtem of moral perf. ion, 
and was eminently conſpicuous through the va- 
ried ſcenes of Benevolus's warfare upon Earth, 
bears a literal ſimilitude to the fructifying ef- 
ſe of Dew, which is diſpenſed to recruit ve- 
getation in its languid drooping ſtate; as phi- 
lanthropy enlivens the plants of adverſity, and 
cauſes them to ſhoot with bloſſoms of hope! I 
cannot cloſe this account of Watery Meteors 
without ſubjoining ſome obſervations on the 
advantages which are obtained by the abſorption 
* 72 ; | * 
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of ſolar heat produced by the general proceſs of 
evaporation, Which conduces to the gradual 
change of the temperature that in every progreſ- 
ſive. ſeaſon we experience, and largely contri- 
butes to prepare the Earth for culture, and pro- 
duce the benefits derived from fertilization, and 
the univerſal harmony of terreſtrial bleſſings. 
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DIALOGUE X. 
THURSDAY. 


On Meteors of the F iery kind, 


T5 


Mentoria. 


AM now going to enter on the ſubject of 

the moſt awful and ſublime effects of Divine 
ſkill, exemplified in Thunder and Lightning. 
It was generally believed that this tremendous 
Meteor was the natural effect of Sulphureous, 
Nitrous, Spirituous, Bituminous, and Acetus or 
Aid patticles exhaled from various bodies which 
aſcended into the air, and after various fluctua - 
tions by the motions of the wind, were in con- 
- fequence ſo much agitated, that by ſtriking a- 
gainſt 


On Malers of the Fiery kind. 227 


gainſt each other they forced themſelves through 
the clouds, and by their joint action produced 
the exploſion which is termed Thunder, and a 
flaſh denominated Lightuing, the bituminous 
and ſulphureous occaſioning the ſtreatn of light, 
and the nitrous and other qualities the tremen- 
dous ſound, by repeated efforts or claps of 
Thunder. Modern philoſophical obſervations 
have at length demonſtrated. that Lightning is 
an Electric fluid, and that ſome clouds poſſeſs 
a paſitive, and others a negative ſtate of Elec - 
tricity, and the greateſt flaſhes are probably pro- 
daced by the Hectric fluid combining in ſome 
degree with the vapoury particles of the air. 
The claps of Thunder which are connected 
with the flaſhes of Lightning appear to be oc- 
. caſioned: by the filling of the great ſpace made 
by the progreſs of the electric matter; as its vi- 
ration, which is the ſburce of #s ſound com- 
menced at the very [inſtant : which is evident 
from the echo, or repercuſſions that- are heard. 
before the ſound finally reaches the ear. From 
various experiments on the different properties 
of the Electric Fire, it is a probable conjecture 
mat theſe variations are produced by the fer- 
mentation of different particles in the atmoſ- 
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phere, ſuch as thoſe of a n and acid 
quality. 

Lady L. The found of Thunder | is fo terri- 
fic, I tremble when I hear it; and am greatly 
alarmed when it lightens. © 

Ment. It may not be in our power to con- 
quer apprehenſion, when the ſubject of our 
dread is fraught with evident ſigns of portending 
danger; yet the kind of reſignation that is pro- 
duced by traſt in Divine Providence, keeps 
. thoſe ſenſations within proper bounds, In a 
tremendous ſtorm of Thunder and Lightning, 
no rational being can deny that the moſt fatal 
conſequences may accrue; but as theſe inſtances 
are comparatively rare, we ſhould fortify our 
minds by a firm reliance on the protection of 
God, under whoſe omnipotent direction Bolts 
of Thunder and Flaſhes of Lightning purſue 
their deſtined courſe. When beſet with inſtru- 
ments of danger, it would be preſumptuous to 
think ourſelves ſecure ; yet on the other hand 
we ſhould zealouſly guard againſt thoſe emo- 
tions, which when properly defined, ar in ef- 
__ a kind of ſinful diſtruſt, | 

Lach L. I will endeavour'to adopt the 

conduct which you inculcate with ſo much e- 


nergy. 


Ment. 
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Met. It is not ſufficient that you avoid be- 
ing apprehenſive, the circumſtances of this aw- 
ſul predicament require alſo that you ſhould 
expreſs gratitude for the protection you experi- 
ence during this general convulſion of the Ele- 
ments; as objects of greater magnitude and 
importance are often deſtroyed, whilſt you have 
eſcaped the dire effects exhibited in a tremen- \ 
dous ſtorm, which 1 is the entire effect of Divine 
mercy, not of your ſuperior merit. 

Lay M. Pray, my dear Mentoria, favour 
us with ſome further particulars of the proper- 
ties of Thunder and Lightning. What is a 
Thunder Bolt? 

Ment. It is a ſubſtance confltingof a com- 
pat undiffolyed body of ignited matter, which 
had not time to explode in the air, but is darted 
with the velocity of light itſelf, to the objects 
on the ſurface of the Earth, and acts with irre- 
ſiſtible force; its fatal effects are manifeſted by 
the deſtruction of trees, buildings, and 
other ſubſtance (even thoſe of the ſtrongeſt tex- 
ture) that obſtruQ its progreſs. 

Laa L. Lightning is not always deſtruc- 
tive; and does it not frequently appear unat- 
ended by alarming ſymptoms ?. 
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An. The Electric matter of which Lightting 
is compoſed, may be divided imo three diſtinct 
claſſes: the firſt is that in Which it {imply ex- 
plodes and ffaſhes, in a degree of force inſuffi. 
cient to be deſtructive; the ſecond is when it 
explodes with 'greater: force, or denſity, which 
often operates to ſtrike perfons blind; or ſet vas 
rious  objes on fire; the third atid laſt ſtage is 
that of the Thunder Bolt, which is the moſt 
awful ſtate of "this wonderful phenomenon. 
From the obſervations'I-havealready'made, you 
will perceive that Thunder is probably produced 
by a ſudden kindling of comduſtfble exhalations 
in the clouds, and Lightning is nothing more 
than the Fire burſting from thoſe Clouds: this 
opinion'is confirmed in a great degree by fiortik 
of Thunder and Lightning, being moſt fre- 
quent in ſultry weather, when the air is more 
' frrongly impregnated with {ulphoreous and o- 
ther combuſtible particles. Wich all due ref- 
pect to modern experiments and opinions, from 
Juſt deference to Sir Iſaat Newtortꝰs theory of 
optics, I ſhall infbrm you' "that "he definel 
"Lightning in the Hevert #8-antlogons'to* the 
faſting of Gunpowder in ati unconfined Nate 
or x condition, and that Thudder produced à fl- 
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milar effect to the report of a Gun, from the 
powder kindled but confined in the barrel. 

Lady M. I recollect ſeeing Iron conduc- - 
tors put on houſes and other buildings, as the 
means of preventing fatal accidents from Light- 
ning ; how can they operate ſo beneficially ? 

Ment. The Fire of Lightning is Electrical, 
therefore can be attracted by non · electrie bo- 
dies, ſuch as Iron, Earth, &c. ſo that theſe 
eonductors are intended to prevent general bad 
effects, by the antidote of a partial attraction. 

Lach L. Is not Lightning invariably ſeen 
before the Thunder is heard? 

Ment. Undoubtedly, and always in a me- 
dium of proportion to the diſtance of the Thun- 
der clouds; as Light travels with a greater de- 
gree of velocity than Sound. 

Lady M. In what reſpe& does Thunder 
prove beneficial ? 

Ment. By altering the ſtate of the air, and 
by an exploſive effort diſperſing thoſe particles 
which might prove of a hurtful tendency, if 
they remained floating in the atmoſphere. Air, 
like Water in a ſtagnate ftate, would be pro- 
ductive of diſeaſes and ſcarcity, originating 
from its putrid tendency ; this dire effect is 
happily counterated by Winds, Thunder, 
Light- 
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Lightning, and other Meteors which operate 
to purify the regions of the air, and conduce to 
the general harmony of the ſeaſons, 

Lady IL. I will forbear in future repining 
when it Thunders, as I clearly perceive it is 
attended with general benefit to ſociety. 

Ment., In treating of Meteors I muſt not 
' omit mentioning Falling Stars, which are alſo 
vapours kindled in the Air, often very near to 
the ſurface of the Earth, and ſometimes in the 
higher regions of the atmoſphere : many are of 
opinion theſe, like er meteors, are pure 
Electric matter. | 

Lady M. In ſome of your former inſtruc- 
tions I remember you mentioned a Meteor 
called Ignis Fatuus, commonly termed Will 
with a Wiſp, or Jack with a Lantern, _, 
Met. It was a ſubject ol general belief, 
that theſe luminous vapours frequently aroſe in 
marſhes, and other damp ſituations, farming a 
Meteor reſembling the flame of a candle, which 
frequently miſled trayellers ; but at preſent there 
are doubts entertained whether theſe effects were 
not more the conſequence of a deluded imagina- 
tion, than a circumſtance exiſting in nature. 
The real quality of this exhalation is defined to 
be an ignited yapour produced by the decompoſi- 
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tion of vegetable ſubſtances in low marſhy ſitua- 
tions, or bogs, that from the inflammable air 
with which they abound, cauſe a luminous ap- 
pearance, and by wafting near the ſurface of 
the Earth, create alarm and apprehenſive ſenſa- 
tions in ſuperſtitious uninformed minds, and 
conſequently attach the idea of this phænome- 
non being the effect of ſupernatural cauſes. 
Theſe Meteors are ſometimes ſeen in different 
numbers on the ſame ſpot, and by interſecting 
each others paths with great rapidity, they fre- 
quently diſappear all at once, which is probably 
occaſioned by their meeting with ſome object in 
their progreſs, which obſtructs their courſe, 
Lady L. Thoſe muſt be very weak perſons 
who are frightened when theſe Meteors ap- 
| pear, eee | 
Met. Prejudices are conveyed by the igno- 
rant, and implicitly received by thoſe who are 
immediately connected with them, by the rela- 


tive ties of kindred or friendly aſſociation; this 
medium is the native ſource of the propagation 
of error which takes deep root in underſtandings 
that are not within the ſphere of receiving ge- 
nuine information, | 


Lady 
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"Lady L. I have frequently ſeen the Aurora 
Borealis, Sreamers, or er, _ are 
they M Sies 
Men. Without abi; and of the Fiery 
kind, as they have a luminous appearance, 
which is ſometimes viſible at night in the 
Northern part of the heavens, and is almoſt con- 
ſtantly perceptible in the regions near the North 
Pole; its natural cauſes have not hitherto been 
deciſively aſcertained, though it is amoſt uni- 
verſally allowed that this ——— is oy 
produced by Electric ligt. | 
Lady MH. I fear that you have Fits you 
account of Meteors, which I much 
"Ment. As 1 have fo fully deſcribed thoſe 
of the Watery and Fiery kinds, there only re- 
mains the Airy claſs to be conſidered, the pro- 
perties of which 1 explained in the fegular 
courſe of my definition on Air ; therefore 1 
Thall only add a few general obfervations reſ. 
pecting the "benefits that are derived from the 
variations of the Winds. In a commercial 
country like Great Britain, the fluctuations of 
the Air, which comprehend” the various Me- 
teors denominated Winds, are productive of 
many ſubſtantial advantages; as they cannot 
blow from any point, without waſting to our 
ſhores. 
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' ſhores the productions of the moſt diſtant 
elimes. 

Lady L. I am convinced of the advantages 
you have enumerated ; yet I. ſhould always like 
the Wind to be calm. 

Ment. - Before we ſeriouſly form ſuch a 
wiſh, we ſhould duly conſider the probable 
conſequences of a tranquil ſtate of the air. If 
there were a general calm, the Winds would 
undergo but ſlight vatiations in the body of the 
atmoſphere, which would produce the moſt fa- 
tal effects; veſſels would be flow in their pro- 
greſs, and the general purpoſes of trade and na- 
vigation conſiderably impeded. After having 
thus amply confidered the different properties of 

atery, Fiery, and Airy Meteors, and their 

tural cauſes, there appears no branch remain- 
ing that claims attention, except the general 
qualities of Fire, which I will endeavoyr to ex- 
plain, 

Lady L. I wiſh to hear an account of this 
Element, as it produces many great and won- 
derful effects. 

Ment. The real nature of Fire has been the 
ſubject of diſpute with naturaliſts and philoſo- 

phers; ſome maintain the opinion it ariſes 
from a violent motion of the parts of any body 
| . or 


236 On Metrors of 


or ſubſtance, whilſt others aſſert it is a fluid poſ- 
ſeſſed of certain qualities diſtint from every 
other : the latter ſeems to be the ſyſtem deſt ap. 
proved, and moſt generally received, By the 
term Fire, I wiſh you to underſtand that won- 
derful ſubtile agent of nature, which by ſome 
inviſible cauſe; expands bodies, and renders 
them hot to the touch, by the effects of which 
fluids are rarefied and changed into vapour, and 
in the end evaporate, or terminate, by being 
melted into glaſs, From various experiments 
it is evident that Fire exiſts and acts unconneQed 
with matter, | independent of every terreſtrial 
ſubſtance, neither being produced nor com- 
pounded with any thing of which we have any 
knowledge or perception. The action of Fire 
is proved by a number of ingenious experiments, 
as well as by the common conſequences we per- 
ceive ; and from an inveſtigation of ſolar light, 
a certain modification of that quality is moſt 
likely the primary cauſe of heat, expanſion, va- 
pour, &c. as it in every zeſpect anſwers to the 
charaQteriſtic properties of Fire; and it is 
thought highly probable that the EleAric mat- 
ter is in effect nothing more than the ſolar heat 
abſorbed by the Earth, and by thus undergoing 
ſors tranſmutations eſſentially differing ſrom its 


appear- 
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appearance when acting as Light, therefore the 
affinity between Fire, Light and Electricity are 
by many identified as one ſubſtance. 

Lady M. I am happy to hear ſome rational 
account of Fire, as though I daily experience 
the comforts ariſing from this element, I am 
ignorant of their philoſophical cauſe. 

Ment. The elementary fluid of Fire is 
_ univerſally diſperſed in almoſt every part of 
the Creation, and it is generally aſſerted that 
Fire or Heat is the only permanent elaſtic ſub- 
ſtance in Nature: Air is its natural food, which 
produces ignition or the kindling quality ; for, 
by uniting with combuſtible matter ſuch as 
coals, wood, &c. &c. in infinite variety, the 
Air is deſtroyed and the fire that conſtituted its 
elaſticity is conſequently emitted; this effect is 
demonſtrated by combuſtibles not burning when 
excluded from Air. | 

Lady M. I ſhall now have a clear idea of 
what cauſes the Fire to burn which blazes in 
Winter to infuſe warmth into us at that dreary 
ſeaſon, ) | 

Ment. Tt is a common - but vulgar error to 
imagine that flame is the quality poſſeſſ.d of 
A greater degree of heat than the ther parts of 
* its properties have been defined by Sir 

| Iſaac 
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Iſaac Newton to be a burning ſmoke which has 
not the ſame degree of intenſe heat as the com- 
buſtible body from which it proceeds, only by 
aſcending and diffuſing itſelf, conſequently com- 
municates Fire to a greater extent than its ori- 
ginal ſource; this is the cauſe of the devaſta- 
tion produced by conflagrations, which often 
rage with ſuch violence as not to be eaſily ex- 
tinguiſhed by the ſtropgeſt efforts of buman 

kill. * 
| Lady ZL. I have heard of the Wan os 
conſequences of Fire, which, I dread when I 
am in London or any populous ſituation, 

Ment. Fire like the other elements, is be- 
neficial in its operation, · yet in its extreme ef- 
fects proves deſtructive; in like manner Water 
may produce inundations, Air hurricanes ang 
tempeſts, and the Earth a general convulſion of 
Nature. With gratitude we muſt refle& that the 
good we enjoy greatly preponderates in the ſcale 
of human allotments when weighed in the balance, 
againſt the evil which is placed in the oppolite 
medium; in proof of this ſelf evident principle 
1, will endeavour to enumerate the benefits: de- 
rived from Fire in the general ceconomy of the 
Univerſe. ' As inhabitants of this terreſtrial 
Globe we are peculiarly indebted to Providence 


for 


1 1 
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for the diſpenſation of Fire; if it were not for the 
cheering influence of this element. nearly half 
our time would be obſcured by the gloomy ef. 
fects of darkneſs and the painful ſenſations of in- 
tenſe cold; our foòd could not be duly prepar- 
ed, and conſequently not maſticated in a degree 
ſuited to our powers of digeſtion. Minerals 
and metals would be of no effential uſe, as with 
out Fire they could not go through the various 
chymical proceſſes which render them eventual- 
ly of diffuſive utility in arts, manufactures 
and commerce; it is therefore to the general 
beneficial effects of Fire that we may aſcribe 
moſt of the bleſſings we daily enjoy ; even gold 
would not anſwer the impgrtant purpoſe of pro- 
curing the commodities neceſſary for our exiſtence 
till purified by Fire ; as, by its conſequent fuſion it 
is converted into coin and becomes the principal 
agent of wealth by adminiſtering all thoſe qua- 
lities on which human accommodation ſeeras 
to depend. Thus much for the univerſal influ- 
ence of Fire which enlivens the general ſyſtem, 
and operates to produce comfort io individuals 
of every rank and claſs : the Fire that burns in 
. the. cottage of a Peaſant diffuſes warmth with 
e. woch ardor as that which blazes in the pa- 
| | dy lace 
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lace of a Monarch : the taper that illuminates 
the Mechanic ſheds as bright a flame as that 
which cheers the moſt renowned Potentate, 
there being no gradation in the diffuſion of this 
bleſſing in its genuine quality, all ſtand in need 
of its aid to render ſubſiſtence replete with en- 
joyments and permanent ; therefore it is wiſely 
ordained its influence ſhould be univerſal, 
Lady M. In Winter I ſhall now more 
forcibly be ſenſible of the advantages of Light and 
Heat: I will be ingenuous enough to confeſs 
I never reflected by what means they were ob- 
tained, neither did I gratefully acknowledge 
the benefits I derived from them. 
Men. If it were poſſible to tranſport you to 
Lapland or Kamtſchatka, you would then experi- 
ence a degree of cold that would excite compa- 
rative ſenſations of regret when you reflected 
on the more temperate regions you had left ; 
this like other inſtances requires the experience 
of contrary effects to render a perſon duly ſen- 
ſible of imparted bleſſings. As your wants are 
liberally ſupplied, abundance precludes an expe- 
rimental perception of penury, and in all other 
caſes your proſperity prevents your being ex- 
poſed to thoſe exigences which bing conviction 
to 


2 
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to the teſt ; I ſhall therefore conclude with ex- 
preſſing my ardent wiſhes that you may ever 
poſſeſs a due proportion of every elementary 
bleffing, for which I moſt earneſtly exhort you 
to inwardly feel, and exteriorly demonſtrate 


uniform gratitude, and ny other ebullition of 
moral virtue. 
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On the Phænomena Halo, Parhe- 
lion, and Rainbow. 


— — ; 
Aentoria. 


1 Shall requeſt you will beſtow great atten- 

tion on the curious Phænomena I am going 
to deſcribe, denominated Halo or Crown, Par- 
helion or Parhelium, or Mock Sun. Theſe won- 
derful appearances are cauſed by the reflection 
and refraction of Light. The Halo or Crown 
is frequently viſible, conſequently excites no ſen- 
ſations of ſurpriſe or aſtoniſhment ;' but the Par- 


helion from its rare appearance is regarded by 
the 
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the common people as a preſage of ſome extra- 
ordinary event. The Corona or Halo is a lu- 
minous circle ſurrounding the Sun, Moon, the 
Planets, and fixed Stars. Theſe circles are 
ſometimes white, and at other times coloured 
like the Rainbow: it often happens that only 
one is viſible, and at other periods ſeveral con- 
centric Coronas make their appearance at the 
ſame time. Thoſe which have been obſerved 
about Sirius and Jupiter never exceeded three, 
four, or five degrees in diameter ; thoſe which 
ſurround the Moon are alſo ſometimes of ſimi- 
lar dimenſions, but they, as well as thoſe 
which ſurround the Sim, differ in magnitude : 
their diameters alſo differ very eſſentially during 
the time of obſervation, and the breadth of the 
coloured and white circles vary very much, viz. 
from two, three, four, to ſeven degrees. The 
colours of theſe Coronas are alſo more ſoftened 
or leſs vivid than thoſe of the Rainbow, and are 
arranged in a different manner according to their 
ſize, Thoſe which were obſerved by Sir Iſaac 
Newton in 1692 were claſſed in the following 
order, beginning from the interior part: in the 
firſt or innermoſt part were Blue, White and 
Red ; in the middle were Purple, Blue, Green, 
Yellow and pale Red; in the outermoſt pale 
M 2. | Blue 
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Blue and pale Red: theſe Coronas are very ſre- 
quent in Holland, M. Muſchenbroeck aſſerts 
fifty may be ſeen in the day time almoſt every 
year; but it. ĩs very difficult to diſcern them, ex- 
cept the eye is fo ſituated that not only the body 
of the Sun but alſo the neighbouring part of 
the Heavens can be ſeen, In North America 
they are ſo common that there are uſually one 
or two ſurrounds the Sun every week, and the 
ſame number about the Moon every Month, 
| ; Halos round the Su" are alſo very common in 
Ruſſia; it is aſſertcd that in the year 1758 
twenty-ſix were perceptible from the month of 
April to September. Deſcartes has obſerved 
it never rains when this Phznomenon appears, 
from which he concludes it is occaſioned by the 
refraction of the light in the round particles of 
ice which are then floating in the atmoſphere ; 
and though theſe particles are flat when they 
fall to the ground, he imagines they muſt be 
protuberant in the middle before their deſcent, 
and in proportion to that projeQion he ſuppoſcs 
chat the diameter of the Halo would vary. 
Lady L. I never heard of theſe things be- 
fore, and am much ſurpriſed at their exiſtence in 
the works of Nature. 
Ment. You are perhaps a ſtranger to the 
5 | philoſophic 
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philoſophic terms that defcribe theſe Phænume- 
na ; though I make no doubt you have frequently 
ſeen the Halos which ſurround the Moon, and 
have heard people expreſs their expeRations of 
change of weather from a burr appearing round 
that Planet, which was identically one of the 
Halos or Coronas I have been deſcribing. 

Lady L. Whenever theſe appear, I ſhall ob- 
ferve them with great attention, and will in- 
form all my yaung friends of theſe extraordina- 
ry circumſtances. 

Ment, Perhaps you may extend your infor- 
mation beyond the limits 'of youth, as I am 
fearful too many at a more mature period of life 
are ignorant of theſe wonderful inſtances of cu- 
rious Phznomena, that you muſt recolle& are on- 
ly vilible in froſty, miſty or hazy weather, 
which cauſes them to be regarded as the harbin- 
gers of rain. There is an artificial mode of re- 
preſenting theſe Halos or Coronas by placing 
the flame of a candle in the midſt of a ſteam in 
cold weather, or elſe at the diſtance of ſome 
feet on the other fide of the window, which 
will cauſe the flame to be encompaſſed by a co- 
loured Halo; this effect may alſo be perceived 
when the window in the room is encruſted with 
a thin body of ice, throngh the medium of which 

r M 3 the 
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the Moon will appear with a large Halo of ſe- 
veral varied tints. | 

Lady L. I ſhall be impatient for the kind 
of weather that you deſcribe as neceſſary 
to make this experiment, when I ſhall with 
much pleafure bring all your obſervations on 
this ſubject to the proof. 

Ment, The next ſubjeR to be conſidered is 
the Parhelion, Parhelium, or Mock Sun, which 
appearance is extremely curious. This Meteor 
15 exhibited in the form of a very bright light 
appearing on one fide of the Sun, it is appa- 
rently of the ſame ſize of the luminary it re- 
preſents, though not always equally bright nor 
even of the ſame ſhape, and when a number 
appear at one time, they vary in magnitude, 
and luſtre, In their exterior parts they are 
tinged with colours like the Rainbow, and 
many of them have a long fiery tail oppoſite to 
the Sun, but of a paler or fainter hue towards 
the extremity. Parhelia are uſually accompa- 
nied with Coronas, ſome of which are white 
and others tinged with the colours found in the 
Rainbow : they differ efſentially in number and 
dimenſions, but uniformly agree in breadth, 
which is the ſame as the apparent diameter of 


the Sun, A very large circle parallel to the ho- 
rizon 
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rizon paſſes through all the Parhelia, which if 
it were entire would go through the centre of 
the Sun; frequently there are arcs of leſſer 
circles concentric to this touching thoſe colour- 
ed circles which ſurround the Sun, theſe are 
tinged with colours and contain other Parhelia : 
the order of the colours in theſe circles reſem- 
ble thoſe of the Rainbow, but in the interior 
part with refpe& to the Sun they are Red, 
which effe& is alſo obſervable in many other 
Coronas. Sometimes the Sun has riſen or ſet 
with a luminous tail projecting from him of the 


ſame breadth with his diameter, and perpendi- 


cular to the Horizon. 

. Lady MH. I am amazed at theſe circum- 
ſtances ; I ſhould be much ſurpriſed if I were 
to ſee this Mock Sun. | 

| Ment. This effect is probably produced from 


the infinitude of ſmall particles of ice floating 


in the air, which multiply the image of the Sun 
either by refrating or breaking his rays, and 
thus cauſing him to appear where he is not, or 
by reflection repreſenting his form, as | objects 
are ſeen in a looking glaſs. 

Lady M. I wonder who firſt obſerved theſe 
Phznomena. | 

M 4 Ment. 
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Ment, Appearances of this kind have been 
mentioned both by ancient and modern Phi. 
loſophers; Ariſtotle obſerves they are only 
diſcernible when the Sun is very near the Hori- 
zon, though he ſpecifies two that were ſeen in 
Boſphorus from morning till evening. Pliny 
alſo has recorded the period when this Phæno- 
mena appeared in Rome, In more modern 
times the Parhelia were viſible in Rome A. D. 
1629, at which time four were diſtinctly ob- 
ſerved ; ſome were alſo obſerved 1683. In Eng- 
land and Scotland two have frequently been 
feen at a time, Parhelia have been diſcernible 
for one, two, three and four hours, and in 
North America where they are frequently viſi- 
ble they are often feen from Sun-riſe to Suneſet, 
when they diſappear: it ſometimes rains, or 
there are falls of ſnow of an oblong form, which 
is occaſioned from the Air in North America 
abounding with frozen particles in the form of 
ſpiculz, that are perceptible to the naked eye, 
and are probably the cauſe of Coronas and Par- 
helia. Sometimes it happens that the Parhelia 

appear in a different manner ; as when three 
Suns have been perceived in the ſame vertical 
circle, well defined and touching one another ; 
the true Sun was in the middle, the loweſt 


touched 
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touched the Horizon, and they ſet one after ano- 
ther; a fourth Parhelion has alſo appeared di- 
rely under the real Sun, but this effect is very 
uncommon. | 
Lady M. I am fearful you have cloſed your 
account of the Parhelia, which I regret as it 
is a ſubjeQ entirely new to me. 
A ent. Novelty, which conſifls in the conſi- 
deration of ſubjects unexplored by common 
obſervers, is peculiarly attached to the ſeaſon of 
youth: every year, nay, every month, week 
or day developes ſome branch of knowledge, 
and by thus extending your information quick- 
ens the deſire for freſh attainments. Though 
I have finiſhed my account of the Parhelion ar 
Mock Sun, I muſt acd ſome remarks on an ex- 
traordinary Phenomena that have been obſerved 
called Paraſclenæ or Mock Mobns : theſe won- 
derful meteors are accompanied by tails and cu- 
loured circles like thoſe which are perceived in 
the Parhelia : an account of ſeveral and a par- 
ticular deſcription of a fine appearance of this 
kind may be found in the obſervations of Muſ. 
chenbroeck. 
(Lady L. I ſhall in time ceaſe to wonder; : 
as every freſh inſtance of information that I re- 
ceiye inc reaſes i in ſurpriſing cauſes and elſes. 
M 5 Ment, 
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Ment. Aſtoniſhment, or what we uſually 
call wonder, is the natural effect of ignorance ; 
the well informed rarely meet with objects and 
but very few occurrences or circumſtances to ex- 
cite ſurpriſe. The works of Nature are fo dif. 
fuſtve, and many of their operations ſo pro- 
found and occult, it is ſcarcely poſſible for an in- 
dividual to attain a complete knowledge of eve- 
ry particular quality or perfection, yet a moder- 
ate degree of application will furnifh a mind re- 
plete with acute perceptions and due reflection 
with a competent fhare of learning vn "moſt 
philoſophic fubjects; if we avoid perplexing 
our ideas with intricate theories and abſtruſe 
points of ſcience, which often tend to obſcure the 
truth and obſtruct the DRY of valuable infor- 
mation. 

Lach L. 1 am convinced, my FER Mentoria, 
you will ſhield us from this error, as the infor- 
mation you impart cannot fail to enlarge our 
„ n 

Ment. It is my principal aim to accompliſh 
this deſirable purpoſe, I therefore endeavour to 
expreſs myſelt1 in terms that are upon a level with 
your conceptions : It is reported that the Oſ- 
trich can' gelt iron, but as J fear your intel- 
| teftual powets are not of an equal ſtrong tex - 
ture, 
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ture, I render your mental ſuſtenance adequate 
to your concoctive faculties, Technical terms, 
| ſcientific expreſſions, and philoſophical proceſſes 
are extremely uſeful and indiſpenſibly neceſſary 
| for the propagation of knowledge; yet their ge- 
neral adoption and familiar uſe would render a 
female, particularly one of tender years, ſubje& 
to the reproachful epithet of pedantic, or rank. 
her as a ſmatterer in learning. From theſe ob- 
fervations it will appear evident, that I wiſh your 
knowledge to be genuine ; but your expreſlions. 
ſimple, that is, unmixed with an oſtentatiqus 
diſplay of learning, and uncorrupted by an ex- 
uberance of ornament, and an apparent deſire 
to acquire an oppreſſive degree of ſuperio- 
rity. 

Lady M. There is little danger of my er- 
ring in that point ; as when I am in company 
I have not courage to give my opinion, and 
I perceive the ſame ſenſations in Lady Lou- 
iſa. 
Ment. Courage, or that quality which in the 
general intercourſe with ſociety is in ſome de - 
gree neceſſary, may with more propriety be 
termed proper confidence. Too great a portion 
of timidity, or what we uſually call baſhfulneſs, 
obſcures merit, as it prevents the due exerciſe 

| M 6 of 
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of thoſe powers and accompliſhments which are 
an honor to human nature. To this falſe qua- 
lity we may aſcribe the errors of moſt young 
perſons in common behaviour, and alſo the im- 
perſect performance of whateyer they undertake 
to execute in company: as the means of over- 
coming this evil, from the earlieſt age, children 
ſhould be accuſtomed to ſing, dance, and per- 
form all other parts of their education, even 
though their attainments in thoſe reſpective 
branches are incomplete, by which means they 
acquire an eaſy unembarraſſed manner, that adds 
great grace and dignity to their general deport- 
ment. I have been thus particular on this ſub- 
jeR, as I earneſtly hope that you will obſerve the 
due medium between a bold forward addreſs, 
and an inſignificant ſneaking behaviour, as they 
both will deſtroy every ſenſation of reſpeR or 
conſequence. 
Lady M. What will be the next ſubject on 
which you will be kind enough to expatiate ? 
' Ment. The Rainbow or Iris, which is one 
of the moſt beautiful objects that nature exhi- 
bits, | | 
Lady L. I always admire the Rainbow, as 
the colours, though they are brilliantly gay, are 
8 : to 
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10 ſkillfully blended, there appears not the leaſt 
degree of glare. 

Ment. This is evidently the triumph of na- 
ture over art, the greateſt effort of human taſte 
or fancy could not compact ſuch a variety of 
tints without producing an effect that would 
weary the eye and offend a correct taſte, An 
aſſemblage of varied hues ſuch as the Rainbow 
preſents, if arranged by an artiſt poſſeſſed of ſu- 
perior excellence in his profeſſiun, would be con- 
ſidered as a compoſition incongruous in its ar- 
rangement ; yet by the plaſtic power of Nature, 
all the component parts ſo well accurd they 
form a regular harmonic effect, the lights and 
ſhades are ſo gradually contraſted, that brillian- 
cy and ſplendour are produced, and the mind 
ſtruck with the impreſſion of perfect beauty. 
Having thus conſidered the general effects of the 
Rainbow or Iris, I ſhall proceed to explain its 
natural cauſe. 

Lady L. IT wiſh to be informed by what 
means the Rainbow is produced? 

Ment, When a cloud converted into Rain, 
is expoſed to the rays of the Sun, and the eye 
of the perſon who views it is between the Sun 
and the Cloud, the Rainbow is clearly percepti- 
ble, * 
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Lady M. I can clearly diſtinguiſh every kind 
of colour, red, orange, yellow, green, blue, 
indigo, and violet, 

Ment, Theſe beautiful tints are occafroned 
by the refraction of the "rays of light that paſs 
through the Rain, which fills the atmoſphere at 
that period. The uppermoſt drops reflect the 
red rays, the next in depree is the orange, and 
ſo on in regular gradation, the violet being the 
laſt that appears. 

Lady L. Are there any particular periods 
when the Rainbow is diſcernible? 

Men. The Sun cannot poſſibly be more 

than 42 degrees above the horizon when a Rain- 
bow appears; becauſe when it is higher than 
that point, its axis paſſes beyond the eye of the 
ſpectator. The different dimenſions of the 
Rainbow entirely depend upon the height of 
the Sun at that period ; when the Sun is in the 
Meridian, the Rainbow appears the leaſt to us, 
and as he gets gradually lower and tower, the 
Rainbow increaſes in height ; and when the 
Sun is in the horizon, the Rainbow attains its 
_greateft dimenſion, and appears nearly of a ſe- 
micircular form. The Rainbow always is viſi- 
ble in that-part of the heavens apparently oppo- 


ſite to the Sun, from which it appears evident 
that 
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that it is occaſioned by the Solar rays falling on 
the drops of Rain. 

Lady L. I recolle& frequently perceiving a 
fainter kind of Rainbow in the ſky ; by what 
means is that phænomenon produced? 

Ment. This fainter coloured Bow that ap- 
pears above the Rainbow, is commonly termed 
a Water Gall, and as the colours are reverſed in 
poſition and effect, it is undoubtedly a ſpecies 
of reflection from the Rainbow, and as a conſi- 
derable portion of light is loſt in each reſlection, 
the colours in the higher Bow, as a natural 
conſequence, become more diluted or ſoſtened 
than thoſe in the lower, from which * are 
derived. 

Lady M. I am more obliged th I can ex- 
preſs, by your explicit deſcription of the Rain- 
% 

Ment. You muſt keep in mind that the 
Rainbow never appears but when it rains, or 
nearly at that period, and you may ſimplify its 
philofophical effects by an eaſy experiment, as 
a bubble at the end of a pipe will refract the 
Sun's light in the fame manner as the drops of 
Rain which form an Iris or Rainbow, in both 
caſes'the gradation of colours is uniform. An 
artificial fountain alſo will exhibit, in form and 

s 


} 


phere. | 
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colour, the exact properties of this extraordinary 
phæ nomenon; and from the peculiar conltruc- 
tion of our viſual organs, the dimenſions 
though ſo near, will appear as far off, and as 


large in ſize, as the real Rainbow, 


Lady L. I ſcarcely know any object in Na- 
ture more beautiful than the colours of the 


Rainbow. 


Ment. Its form is equally worthy of admi- 


ration, as there is ſomething inexpreſlibly grace- 
ful and) majeſtic in the ſemicircular figure in 


which this phænomenon generally appears, in 
the vaulted - concave of the Celeſtial Hemiſ- 


Lady M. Is not the Rainbow particularly 


mentioned in the Bible ? 


Ment. For a full explanation of this ſub- 


jeQ, it may be neceſſary to revert to the account 


I gave you of the Noahchical diſpenſation of 
the Covenant of Grace which God entered into 


with mankind, immediately after the Flood. 


The Supreme Being, when he bad enjoined.cer- 
tain conditions of obedience, aſſured Noah of 


proſperity and his bleſſing ; and in token. that 
the Earth ſhould not again be deſtroyed by a 
Deluge, thus declared, I do ſet my Bow in 


the Cloud, and it ſhall be a Covenant between 


* 
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me and the Earth, and it ſhall come to paſs, 
when I bring a cloud over the Earth, that the 
bow ſhall be ſeen in the cloud, and I will re- 
member my covenant, which is between me, 
and you, and every living creature of all fleſh, 
and the waters ſhall no more become a flood to 
deſtroy all fleſh, and the bow ſhall be in the 
cloud, and I will look upon it, that I may re- 
member the everlaſting covenant between God 
and every living creature of all fleſh that is upon 
the Earth, And God faid unto Noah, this is 
the token of the covenant which I have eſta» 
bliſhed between me and all fleſh that is upon the 
Earth.” Thus graciouſly did God indemnify 
the inhabitants of the Earth from experiencing 
his wrath, by the ſame means as before had ex- 
preſſed his diſpleaſure : therefore we ought to 
regard this inſtance of Divine condeſcenſion 
with the moſt reverential gratitude, 

Lady L. 1 always thought the Rainbow a 
very pleaſing ſpectacle, but had no idea of its 
ſerious import, 

Ment. Lou will perceive in a variety of other 
inſtances, your perceptions have been able only 
in a very limited degree to appreciate the im- 
portance of objects to the extent of their intrin - 
lic worth, or latent tendency, The contem- 

plation 
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' Plation of the works of Nature leads in an eſpe- 
cial manner to enlarge the, conceptions, when 
we reflect that God is ever preſent, our actions 
ſhould be guided by the ſtricteſt rules of circum. 
ſpection; and when we ſeriouſly conſider his 
infinite-attributes'are not confined by ſpace, nor 
his exiſtence or duration circumſcribed by time, 
our imaginations. naturally ſoar to the boundleſs 
ages of eternity. The Firmament, and the 
various luminaries that adorn it, which are pro- 
bably diſtin worlds, all co-operate to impreſs 
the mind with the moſt ſublime and awful ſen. 
timents ; and in this refearch our intellectual 
powers are abſorbed in wonder; and when ex- 
erted to their greateſt ſtreich, cannot fully com- 


prehend the heights of omnipotent perſection! 
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DIALOGUE 


DIALOGUE XII. 


$4TURDAT. 


On the Terraqueous Globe, various 
Kinds of Earth, Foſſils, and 


precious Stones, 


Mentoria. 


N the courſe of my Lectures on Aſtronomy 

and Natural Philoſophy, I have hitherto 
only deſcribed the Earth as a Planet annually re- 
volving round the Sun, as a part of the Solar 
ſyſtem ; I ſhall therefore now endeavour to enu= 
merate its properties and perſections, as the 
Terraqueous Globe, which is aſſigned to us 
as a temporary abode, in our preſent probation- 


2 ſtate % 
* Lady 
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Lady Lowiſa, I think that will be a ſubje& 
replete with many intereſting and important 
particulars, 

Ment. - We muſt firſt conſider the Earth as a 
large maſs or body, of a Spheroid form, rather 
flatted at the Poles, and more protuberant at its 
_ equatorial paris, the ſurface of which is divided 
from one Pole to the other by two bands of 
Earth, and two of Water, of immenſe magni- 
tude and di As navigators have not 
been able fo penetrate to regions at the Poles, 
from the ice in. thoſe feas, the proportion of 
Earth and Water cannot be preciſely aſcertain- 
ed : only from what is diſcovered, it is generally 
believed there is more ſea than land. As it is 
my intent that my preſent inſtructions ſhould 
be rather Philoſophical than Geographical, I 
ſhall not ſpecify the different kingdoms and 
countries on the Earth, but confine myſelf to a 
definition of its conſtituent parts, and {hall af- 
fix a Copper-Plate of the Globe, which will 
enable you to judge of its conſtruction reſpect- 
ing its Terreſtrial and Aquatic properties. 

Lad Mary. I ſhall be very attentive to your 
obſervations, from which I have no doubt Lady 
Louiſa and myſelf will reap ſolid advantage. 

|  Adent. 
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” Ment, I ſhall firſt conſider the Univerſal 
power, energy, or ſpirit that is to be regarded 
as the Divine agent or efficient principle by 
which the whole maſs of matter inthe Earth is 
aQuated, agitated, or put into conſtant motion; 
this evidently exiſts, and is demonſtrated, by 

every object in Nature; as if there were no mo- 
tion, there could be no heat, of which there 
is a conſiderable portion in the Earth, unqueſ- 
tionably proved by the wonderful Phznomena 
of Hot Springs, Volcanoes, &c. 

Lady L. I am amazed at theſe inſtances of 
Divine ſkill, exemplified even in the Earth, on 
which I never beſtowed a thought. 

Ment. The next point to be explained is 
the Univerſal Vegetation in the Earth, by which 
term you are to underſtand ſuch natural bodies 
as grow and increaſe from parts organically 
formed ; but that have no ſenſation or life, 
This effect is not confined alone to plants and 
trees, but is extended to ſpars, ſoſſils, minerals, 
and metals, as Silver diſcovers as perfect an ex- 
panſion in branches and leaves as Fern ; and 
Gold grows in grains of different dimenſions : 
thus it is demonſtrated that metals increaſe in 
their proper Earth, or Ores, in a regular pro- 
ceſs of Vegetation, 
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Lady L. 1 could never have naive] that 
Gold was capable of growth, or increaſe of 
bulk. 

Aent. The laſt branch of theſe wonderful 
effects is the Univerſal Plaſtic Power in Na- 
ture, by which is meant that Principle which 
from the Creation arranged the various ſorms 
of Matter into that beautiful ſyſtematic order, 
which is uniformly manifeſt in the general ce. 
conomy of the Earth. To this permanent ef- 
fect may be aſcribed the invariable fimilarity 
and characteriſtic marks that are preſerved in 
every genus and ſpecies of animals, plants, and 
the general productions of nature, which never 
depart from the leading traits of their genuine 
character: thus for inſtance, Earth, Sand, Gra- 
vel, Clay, Loam, &c. are unchangeably of the 
ſame ſorm or quality. Stones, Flints, Peb- 
bles, Slate, Marble, Marcaſites, and Metals, 
have the ſame ſpecific properties in every region. 
Spars, - Cryſtals, and precious Stones are al- 
ways the ſame kind of Body : thus the works of 
Nature are uniform in their operations, and 
neverdeviate from-the preſcribed line of organic 
diſtinctions. 

Lady M. I mall in future think the Earth 
2 2 of W e and ſhall neglect no 


oppor- 


I 
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opportunity of obſerving its extraordinary qua- 
lities. 

Ment. The ſolid parts of the Earth are 
formed of beds or ſtrata of different materials, 
which lie one upon another in regular order. 
The firſt ſtratum conſiſts of Mold, or common 
ſoil, intermixed with a great variety of decayed 
vegetable and animal matter blended with ſan- 
dy and ſtony particles. In different regions 
the other ſtrata are found to conſiſt of incon- 
gruous materials, variouſly diſpoſed, ſuch as 
Sand, Gravel, Loam, Clays, Argile, Marl, 
X. In ſome ſituatiens the ſtrata are horizon- 
tal, in others they are inclined, and veins or 
fiſſures of Metals, Coals, and other minerals, 
frequently penetrate through the different beds 
or ſtrata to a great depth and divide them: every 
ſtratum, either horizontal or inclined, has an 
equal thickneſs throughout its whole extent. In 
this maſs. of ſolid. matter, the ſuperficial, or 
that neareſt to the ſurface of the Earth, is. the 
leaſt pure in quality; all ſubſtances derived 
from the ſea in form of ſediment or ſand, and 
thoſe compoſed of the combinations of the ani- 
mal and vegetable productions, and that have 
been changed by volcanean fires or ſublimed by 
the internal heat of the Globe, are transformed 

| in 


— — 


— —— 


2564 On the Terragurous Globe, Cc. 


in quality, and become vitrifiable, or can be 
turned into Glaſs, by the ſole action of fire, as 
all fixed matter, when decompoſed in the great- 
eſt degree, is reducible ultimately into Glaſs, 
You will therefore perceive that the different 
ſtrata or beds of which the Earth are compoſed, 
conſiſt of diſtinct layers of Sand, Stone, Clay, 
Shells, Marble, Gravel, Loam, Marl, Chalk, 


; Re, &c. and theſe beds are invariably parallel 
to each other, and of the ſame extent. Chalk 


affords a ſtriking inſtance, where Nature devi- 
ates from the uſual reſemblance, between a 
production and its parent ſtock, as Flint that is 
the hardeſt in texture and blacker in hue than 
any ſtony ſubſtance, is produced from Chalk, 
which is of the ſofteſt and whiteſt quality : it is 
not unuſeful here to add the importance of Flint 
in ſtriking fire with ſteel ; Chalk alſo is of ex- 
tenſive uſe, as it can be converted into Lime, 
Whiting, &c. and is the moſt remarkable ab- 
ſorbent in nature. Chalky hills afford the beſt 
Springs »f ſoft water, and ſoften thoſe which 
are of a hard quality: and to conclude my eu- 
logium on Chalk, I ſhall remark, it is in a va- 


: riety of caſes efficacious as a medicine, and an 


excellent manure for Land: theſe uſeful pro- 
pPerties 
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perties render it ſo valuable, it may be juſtly 
ranked as a celebrated Foſſil. 

Lady L. I fear you have finiſhed the ac- 
count of Earth as an element, which I much 
regret; GE THY ee wither ted entertain- 

ing. 
Men. There are ſome other ſpecies of 
Earth I will enumerate, as they are of eſſential 
utility to us in the general accommodation of 
life. The firſt is Fullers Earth, which poſſeſſes 
an extraordinary purifying quality, and is of 
great uſe in cleanſing cloth from ſpots of greaſe; -_ 


and alſo is of important ſervice in manulathug- "- 


ing cloths. The next is the Earth from what 


are called the Soapy Rocks in Cornwall; near N > 


the Lizard Point. This ſubſtance has the ap- 
pearance of ſoap, and produces the ſame effect 
to the eye and touch; but is not poſſeſſed of 
its cleanſing quality, yet is of great uſe in ma- 
nufactories of China, on account of the white, 
fine, and firm grain of its texture. 
Lady M. The extraordinary properties of 
this Earth, like every other part of the creation, 
excite my wonder and admiration. 

«+ "Ment. I will next. endeavour to deſcribe a 
remarkable Foſſil called Muſcovy Glaſs, which 
is the moſt ſuperior ſpecies of Talk that the 

| N | 
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Earth produces. The internal parts conſiſt of 
plates or flakes of a thin trapſparent ſubſtance, 
very much reſembling thin ſheets of glaſs, and 
tranſparent in proportion to their thickneſs ; and 
are often ſo thin as to float in the air, and by 
reflection, produce the moſt brilliant colours in 
nature: this Foſſil is not of a brittle - quality, 
but pliant, elaſtic, and ſtrong; which render it 
of great utility in optics, as it is not eaſily af- 
fected by fire or flame. Amber is another Foſ- 
ſil, the qualities of which I will briefly, ſpecify, 
it is ſuppoſed to be of a mineral nature, gonſilt- 
ing of a kind of bitumen, that was once in a 
fluid ſtate, hardened by a mineral acid, which 
is evinced, from che number of extraneous 
objects obſerved in it, ſuch as ſtraws, ſmall 
inſects, &c. its native colour is yellow, its ſub- 
ſtance is tranſparent, and of a; hard compact 
conſiſtency, admits of a high poliſh, and is of 
an inflammable nature. This was the firſt 
ſubſtance obſeryed 10 poſſeſs an attractive pro- 
perty, Which I have already mentioned in my 
obſervations on electricity. The next ſubſtance 
the ancients. diſcovered to be of an electric qua- 
lity, is now called Tourmalin, and as the Dutch 
jewellers ſound it attracted | aſhes, they named 
it Aſhes Tracker; as electricity is of two kinds, 


amber poſſeſſes one quality, and glaſs the other, 
but 
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but Tourmalin is endued with both, or rather 
each ſort may be excited in it, the poſitive degree 
of electricity being on one fide, and the nega- 
tive on the other, which are put in action alone, 
by the influence of heat. This Follil may be 
properly ſaid to be a jewel or gem, endued with 
wonderful properties; yet ſrom its ſmall bulk, 
is not converted to practical uſes, but is 
ed only as a curious object, 

Lady L. I never thought Foſſils were fo ex- 
traordinary in their nature as you deſcribe. 

Ment. The moſt renowned and delicate Foſ- 
fil the Earth affords, is called Iſland Cryſtal, 
which is celebrated by naturaliſts and philoſo- 
phers, for its ſingular property of a double re- 
fraction of light; like other Cryſtals it is of 
a pure pellucid quality, and as clear as water, 
and like them grows from the hardeſt rock and 
ſtone, in form of hexagonal pyramids, with ve- 
ry ſharp points. This Cryſtal is converted to 
the form of priſms, and by that means pro- 
duces not only a double reflection of one object, 
but a multiplicity, which occaſion a variety of 
priſmatic colours that are of great uſe in the ſci- 
ence of optics, As I have already deſcribed 
the Magnet or Loadſtone, I will met 7 
remarks on that ſubject, 
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Lady M. Theſe obſervations on Foſſils are 
ſo new to me, I cannot expreſs the pleaſure 
they afford me; but pray my dear Mentoria, 
what does the word Foſſil imply? 

| Ment, The term Foſſil is derived from the 
latin, and means any ſubſtance which is, or 
may be digged out of the Earth; but is more 
particularly applied to ſome peculiar ſpecies, 
that are diſcovered in che interior part of its 
ſubſtance. - One of the moſt extraordinary of 
this numerous tribe, is the Aſbeſtos or Amian- 
thus, which poſſeſſes the wonderful quality of 
reſiſting the force of fire. In form and ſub- 
lance it appears like a common Foſſil ſtone 


on one ſide; but on the other, exactly reſem- 


bles a piece of fine green ſilk or ſatin; ſilky fi- 
laments run through the whole length, owing 
to the firmneſs of its texture, and the natural 


' poliſh of its fibres, which when raiſed up with 


the point of a needle, appear of a ſoft ſilky ſub- 


| ſtance, and as white as cotton. The ancients 


poſſeſſed the art of manufacturing this into ſine 
webs of ſilk for garments, and the moderns are 
not ignorant of the means, though its rare qua- 


| lity prevents its common uſe, 


Lady M. How valuable ſuch garments 


muſt have been, 


Ment. 
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Ment. This wonderful Foſſil is of fo rare a 
quality, a ſufficiency of the curious ſpecimen I 
have deſcribed to you cannot be procured ; alſo 
from its brittle nature it muſt be interwoven with 
flax, and when formed into a fine thread, be 
put into the fire to deſtroy the flax, and by that 
means leave a pure Amianthus, Aſbeſtos, or in- 
combuſtible cloth; this kind of Foſſil, which is 
found in England, is of an inferior quality and 
no great value; as thoſe of ſuperior excellence, 
like every other kind of Foſſil, are produced in the 
greateſt perſection in hot countries. 

| _Zady L. It is wonderful ſuch i 

ſubſtances are found in the Earth. 

Ment. The ground on which we tread con- 
ceals a fubterraneous muſeum of invaluable 
treaſures and curioſities ; the deeper we penetrate, 
the more profound our ideas muſt be of that 
Being who created all thefe extraordinary pro- 
ductions. The next ſpecies of Foſſils I hall 
deſcribe is called Mundic, which is a kind of 
Marcaſite, eſteemed for its glowing colours 
that are innate and permanent, and when in an 
opaque ſolar microſcope, appear not only great- 
iy magnified, but exhibit an inexpreſſible * 
gree of reſplendent beauty. 

N23 Mui. 
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Lady M. It would give me great pleaſure 
to ſee the objects yon have deſcribed, and J hope 
my dear Mentoria you will be kind enough to con- 
trive ſome means of affording me this ſatisſaction. 

Ment. I will uſe my beſt endeavours to that 
effect; and ſhall now proceed to give you ſome 
idea of that claſs of Foſſils which are held in 
the higheſt eſtimation, as Jewels, Gems, and 
Precious Stones. The Cryſlal is the moſt 
common kind, it is devoid of colour, tranſpa- 
rent, and of a very hard texture, growing 
from rocks in a pyramidical form, and 
| ſometimes in the ſhape of a pebble, as the Bra- 
zil kind. Agate is ranked in this claſs, thou h 
very common, it is for the moſt part opaque and . 
variegated with colours in a beautiful irregular 
manner. Jaſper is found in ſorm of a flint or 
pebble, and when wrought. appears a beautiful 
green, ſometimes ſpotted with white clouds, 
and is rarely tranſparent except when it is very 
thin. The Emerald is green and in forms of 
pebbles and Ceyital, and when poliſhed is of 
a beautiful luſtre. "The Cornelian Sardius or 


| * Sarda, found in pebble form, when poliſhed 


is of a whitiſh fleſh colour, or blood-red hue, 
and frequently variegated and veined with pale 
red and white, Onyx is a precious ſtone, ſemi- 
tranſparent, formed in zones about a central 
1 1. body, 


\ 
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body, which conſtitute its beauty. The Sardo- 
nyx is nearly of the ſame quality, reſembling 
the Sardius in its fleſh colour, and the O- 
nyx in its annular marks and tabulated form. 
The Topaz is invariably found in an oblong 
pebble form ; by the ancients it was deromi- 
nated Chryfolite from its golden colour, in 
which it excels, but varies from a very deep to a 
pale tinge. Sapphire is a beautiful gem, diſ- 
tinguiſhed by its azure or ſky coloured blue ap- 
pearance. They are ſometimes found in colum- 
nar cryſtalline forms, and frequently in the 
_ ſhape of pebbles, and vary in the tinges of their 
colbut, from the paleſt to the deepeſt degree. 
The Ruby is greatly eſteemed for its glowing 
ted colour and hard texture. The Carbuncle 
is only a ſpecies of Ruby, but is ſo denominated 
as when hell up to the Sun it reſembles a glow- - 
ing charcoal. The Beryl is a finer fort of 
Cryſtal, generally of a columnar form, but 
alſo found in pebbles, it is of a fine bluiſh green 
colour, which it never loſes, The Jacinth or 
Hyacinth is a Gem of the pellucid ſort, of a 
red colour with a mixture of yellow; it is of 
a columnar form, fometimes found in Pebbles 
and is ſubject to a great variety of tinges from the 
Ruby to Amber, The Amethyſt is a. Gone ot 
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a beautiful colour, being a mixture of red and 
blue, which produces every degree and gradation 
of a purple hue; it is fouud in form of Pebbles 
and Cryſtal, The Garnet is a Gem of a deep 
red colour with a caſt of blue, variable in its 
tinges down to a fleſh colour, it is always found 
in the Pebble form, and does not loſe its colour 
in fire like other Gems, 

Lady M. I hall view the brilliant Gems 
that you have enumerated with additional plea- 
ſure ; now you have informed me of their reſ- 
pective properties. 

Ment. There yet remains the moſt reſplen- 
dent ſpecies of Gem or precious ſtone ſor me 
to deſcribe, which is the Adamant or diamond: 
this Jewel excels every ſubſtance in nature by its 
peculiar hard quality and the power of refracting 
light; it is cut and poliſhed by its own ſub- 
ſtance reduced to fine powder, and its ſuperior 
brilliancy is produced by its wonderſul refracting 
quality, which greatly exceeds that in Cryſtal 
or Glaſs. It is found in various forms bf 
Cryſtal and Cryſtalline . pebbles with ſeveral 
- irregular ſides which often have a native poliſh ; 
its dimenſions are various, the great Mogul has 
one that weighs two ounces and a quarter, 
worth ſeven hundred, ſeventy nine thouſand, 
| | two 
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two hundred and forty four pounds. The heat 
of common fire does not affect this Gem; it is 
the procluce of the Eaſt Indies, and other parts 
of the Torrid Zone, where all the ſpecies of the 
moſt valuable precious ſtones are alſo found. 

Lady L. Diamonds are fo beautiful in their 
eff. ct, one cannot ſee them without admiration, 

accompanied by a wiſh to obtain ſuch brilliant 
ornaments, 

Ment, They may <a be conſidered as a 
leſſon, as well as an external decoration ; their 
latent brilliancy reſembles intrinſic merit and 
ſuperior abilities, and their reſplendent luſtre in 
a poliſhed ſtate, forcibly inculcates the advan- 
tages derived from the joint efforts of ſkill and 
judicious refinement. 

Lady L. Be aſſured, my dear Mentoria, I 
will be more zealous to reſemble the Diamond 
in its valuable re{plendent qualities, than to pol- 
ſeſs it literally as an exterior diſtinction reſpect- 
ing rank or dreſs. 

Ment. There are ſome 1 Foſſils, nat 
diſtinguiſhed by brilliancy, which are of great 
utility in Medicine, Ats, and various occupa- 
tions. The Lapis Lazuli, of which the fineſt 
blue colour, called Ultramarine, is made. The 
Turquoiſe Stone, ſometimes reckoned amongſt 

N 5 Gems. 
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Gems. Biſmuth and Zink, much uſed in ſol- 
dering Gold and Silver. Antimbny, celebrated 
for its medicinal qualities. Native Cinnabar, 
which is a kind of Mercurial Ore, from which 
Mercury is obtained. Sulpttur, the moſt in- 
flammable ſubſtance in nature, and of very 
eſſential uſe in Medicine, and for the common 
purpoſes of life. Bitumen, of a pitchy ſulphu- 
reous property. Aſphaltos is alſo of a bitumi- 
nous quality. Naptha, a liquid Bitumen, very 
inflammable and difficult to extinguiſh. Petro- 
leum, a ſulphureous oil diſtilling from the clifts 
of rocks, and Arſenic, a mineral of a moſt de- 
ſtruQive poiſonous quality. 

Lady MH. I have heard of fatal accidents, 
by perſons taking Arſenic, by accident or de- 
ſign. X 

Met. The mifspplidation of a variety of 
things proves detrimental, though in many reſ- 
petts they may be uſeful when ſkilfully employ- 
ed, As I have finiſhed my account of Mine- 
rals, I ſhall proceed to inform you the Earth 
alſo yields many ſaline productions, diſtinguiſh- 
ed in the following ſpecies of Salts, ſuch as A- 
lum, Sal Ammoniac, Nitre, Borax, Sal Gem, 
&c, Vitriols of various kinds, blue, green, 
red, white, 2 

Lady 
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Lady L. I have frequently heard theſe things 
mentioned, but had not the leaſt idea they were 
taken out of the Farth, 

Ment. The interior part of the Globe is an 
inexhauſtible magazine of invaluable treaſures: 
the ſuperficial obſerver, who does not penetrate 
beneath its ſurface, has no Knowledge of the 
riches unexplored by his narrow conceptions ; 
whilſt the Philoſopher and curious Speculator 
diſcern perfection in every atom of the varied 
compound Terreſtrial maſs. The Deity may 
be traced in the moſt minute object, and his 
attributes ſhine with equal reſplendence in the _ 
common Flint as in the Diamond's blaze! It is 
a circumſtance which ſhould excite our grati- 
tude and praiſe, that the ſeveral varieties of 
Stone, Coal, and many other articles which are 
of extenſive uſe, are abundantly diffuſed, whilſt 
Gems and precious Stones are comparatively 
rarely found, A diverſity of ſoil is alſo a re 
2 inſtance of Divine mercy and good- 

it ge tly tends to produce abundance 

and 0 ive em ings, In ſome diſtricts the 
Earth is of a light ſandy quality, in others of a- 
clayey, chalky, ſtony, or flinty property, and 
in many parts gravelly, or of a mixed ſubſtance, 
* conduces to our general accommodation, 
N 6 and 
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and promotes univerſal vegetation, Some re- 
gions abound with quarries of Slate, Lime- 
ſtone, Freeſtone, and Marble, others with mines: 
or pits of Coal, and a variety of ſubterranean 
ſubſtances too numerous to be Tpecified, yet too 
important. to paſs unregarded by the moſt un- 
learned of the human race. | 
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DIALOGUE XIII. 
nee 


On the Terraqueous Globe, Ores, 
Metals, Vegetation, and ter- 
reſtrial Beings. 


| Ment oria, 


Fer have no doubt your curioſity is excited 
by my account of the various kinds of 
Earth and Foſſils, I ſhall continue our ſubter- 
ranean., reſearch and proceed to inform you of 
the nature. of Ores and Metals. 

; Lady L. I have frequently heard of Metals, 
and know in ſome degree what they are, but 
pray my dear Mentoria what do you maya by 
Om! 


> . Ln 
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Ment, Ore is a hard Mineral Stone, either 
Rock or Pebble, which is more or leſs impreg- 
nated with particles of Metal, theſe when fepa- 
rated from the earthy part, are melted into a 
ſolid maſs or body of pure Metal: I will en- 
deavour to give you a conciſe idea of this pro- 
ceſs. The Miners have ſtamping” mills, which 
by repeatedly breaking the tumps of tninetal ote, 
at laſt reduce them to # kind” of dult ot powder, 
which is carried by a ſtrram of Water from the 
mill, over ſeveral platforms of Wood, lying 
one below the other, upon a gradual deſcent, 
and conſequently upon each platform the pow- 
dered mineral adheres, in proportion to the ſize 
and weight of its particles, the loweſt being as 
fine as is neceſſary. Thus pulverized, it is 
conveyed to what is called the Smelting-houſe, 
where it is put into a large furnace, with a pro- 
per flax to-prorticteit'fifion, ail thitre'by oe 
influence of the Fire it is melted, and finks to 
the bottom in à fluid ſtate, Ind the Earthy' part 
aff tifes to the top by being of a lighter quality. 
The melted metal is drained off into funadle 
vellels, where it gradually confblitates' by cd 
into maſſy ſubſtances of merit; fack as Blocks,” 
Tugots, &c. Kc. T have previouſſy obſerved 
| on, various effects of — in ſilver ore, 
which: 
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which appears like branches and leaves in a 


multiplicity of beautiful. forms, Copper Ore 


is alſo remarkable for the variety of brilliant 
tints it exhibits, and it is generally ſuppoſed, 
produces the different hues in the ſeveral ſpecies 
of Marcaſites or Mundics, * Precious 
Stones, &c. — 

Lady L. Theſe circumſtances . very 
extraordinary, I cannot ſorbear expreſſing my 
admiration of their beneficial effects; how ma- 
ny kind of Metals are there ? 

Ment. From thoſe properly called Metallic 
Ores, only ſeven, Gold, Silver, Copper, Iron, 
Tin, Lead, and Mercury, which all agree in 
the common character or nature of Metal, viz. 
a hard ſhining mineral body, fuſible by various 
degrees of heat, principally Fire, ſubject to its 
particles being, concreted by cold, malleable or 
duQile under the hammer, or any other weight, 
and ſpecifically the heavieſt of all Bodies, 

Lady L. Is nat Gold the moſt valuable Me- 
tal? 

Ment. It is not only the moſt valuable, but 
the pureſt of all compound bodies ; it is proved 
io be the heavieſt by being 19 and a half times 
more weighty than water; and is more ductile 
or malleable than any other metal, It is fuſible 

| | | (that 


* 


280 On the Terragucous Glibe, Se. 


(that is, can be melted in the Fire), but is more 
fixed, and loſes leſs in the Fire than any other 
metallic ſubſtance. It is of a yellow colour by 
reflected Light, and of an azure colour by re- 
fracted Light, through the thin, leaves thereof; 
has an obtuſe ſound, and is only diſſolvable in 
Aqua Regia and Mercury, Gold is ſometimes 
though but rarely found in Ore, often in its na- 
tive ſtate, but moſt commonly in ſmall Grains / 
or Duſt in the ſand of many Rivers on the Gold 
Coaſt of Guinea, and many other places. 
Lady L. Which is the next Metal that you 
are to deſeride, my dear Mentoria ? 
Ment. Next to Gold, Silver is the moſt 
pure, fixed, and ductile Metal, It is of a per- 
fect white colour, and reſpecting its growth and 
form, bears a greater degree of ſimilitude to ve- 
getable ſubſtances than any other metallic body : 
it can be diſſolved into a pellucid fluid, by Aqua 
Fortis, and poſſeſſes no colour. The next 
Metal in regular order is Copper, which is pe- 
culiarly diſtinguiſhed by its ſound, or ſonorous 
- quality It. is of a red, or deep purple colour, 
but gives a fine blue to a ſolution of it. It is 
chiefly found in a very hard ſtone of a dark co- 
lour, running in veins between beds or layers 


5 or rocky 0 or Stone; and ſometimes i in its 
8 pure 
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pure uative ſorm of a perfe malleable quality, 
It appears to have a vegetative power of ſhoot- 
ing into twigs and branches, and very frequent- 
ly exudes in the mine, in form of blue pointed 
ſhining Cryſtals, in large heads of fix or eight 
inches we which have a beautiful appear- 
ance. 


Lady M. Pray, Mentoria, what are the 


qualities of Iron ? ; 
Aen. Iron is the hardeſt of all metals, it 
is fuſible by only the greateſt degree of heat, but 
malleable and ductile with a common red hot 
heat, and may be hammered till it becomes red 
hot, and is the only body in Nature ſuſceptible 
of the Magnetic power, Jt diſſolves in Aqua 
Fortis very eaſily, -and rapidly than any 
other metal, but is co by the acid in the 
air, and becomes ruſty. / When red hot under 
the hammer, it emits ſcales or flakes of calcined 
iron, highly magnetical, Iron is never found 
pure, but always in, Ore, either Pebble or a 
hard Stone, it may be extracted by the Load- 


ſlone. from the Aſhes of Plants, and in Cryſ- 


talizing, diſcovers leſs of a vegetable form than 
any other Metal; it is of a whitiſh glittering 
colour when broken, 
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Lady L. I recolle& Tin is the next Metat, 
re to the rank or order anos mentioned 
them in. 1 
Ment. Tin is! the e leben of all Metals, in co- 
lour it is as white as Silver, bot ſofter than any 
other Metal except Lead. It melts with a ſmall 
degree of heat, is malleable, not very ſubje to 
ruſt, and poſſeſſes no fonorous quality. It has 
the leaſt fixity in fire of any Metal, eaſily blends 
with other kinds, all of which it renders brittle 
except Iron. It is found 1 1 
and alſo in opaque Pebbles. | 
U L. 1 ath greatly babes to you for 
informing me of the properties of ſuch uſeful 
and valuable productions of Nature by which I 
| benefited, but Was not (enifible of their extra- 
ordinary qualities. Wi. 
| Lead is the next metal 1 am to def- 
cribe ; it is the heavieſt of all metallic ſub- 
ſtances, except Gold and Mercury; It is the 
ſofteſt of all Metals, conſequently melts the 
ſooneſt, and is very ductile and flexible, and 
leſs ſonorous than any other kind, and the ſeaſt 
fixed by Fire. It is ſeldom found roo but in 


an Ore of 2 gloſſy black hue. 
"I*y 1 Lady 
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—_ L. 1 fear you are now come to the 
laſt branch of the Metallic Ores, which is Mer- 


cur 

Home. The properties of Mercury, or 
Quick- ſilver, will require particular explana- 
non; though a Metal, it is a Fluid Body, there- 
fore you muſt underſtand that Fluidity is one 
ſtate of Metal produced by a certain degree of 
heat, and fixity or ſolidity is another, by a de- 
gree of cold that our air invariably affords, which 
is found inſufficient to fix Mercury, or convert 
it into a ſolid body, even in the frigid regions 
at the Arctic circle ; though at Peterſburg an 
artificial degree of cold has been made to fix it 
into a body as hard as Lead, and whiter than 
Tin when cut, and to render it ductile and 
malleable, by which is meant a ſtate capable of 
being beat by a hammer, 

Lady M. In your kfeription of Metals [ 
am ſurpriſed that you have made no mention of 
Braſs, Steel, or Pewter, 

Ment. They are not natural, but factitious 
metals that are made by art. Braſs is a com- 
pound produced by mixing pulverized Cala- 
mine ſtone with Copper, which by letting it 
ſtand a proper time in a wind furnace, is con- 
verted into Braſs, Stecl is not a diſtin& Metal 

N | from . 
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from Iron, but only ſo purified and altered by 
art, as to be of a finer grain and of a harder 

quality, conſequently better ſuited for making 
ſharp inſtruments and implements to cut with. 
Pewter is a compound of ſeveral metals and mi- 
nerals ſo compounded, as Tin mixed with Lead 
and Braſs, Biſmuth, &c. Tin Plates are in 
reality Iron plates covered with Tin on both 
ſides, and are penetrated ſo. ſtrongly by the Tin, 
they appear to be ſuch by the whiteneſs when 
cut; but ſtill the Iron retains its magnetic qua- 
lity, There is alſo a new mineral, called Pla- 
tina, which is even heavier than Gold, and i in 
colour reſembles that Metal, but is very hard 
and brittle ; when blended with Gold or Silver 
it produces a rich compound, ſuperior in quality 
to Bell Metal, Pinchbeck, or Princes Metal, 
of which a variety of articles are made. 1 hare 
been very explicit and diffuſe in my remarks 
on metallic ſubſtances, as moſt ſpecies of metals 
are of eſſential utility. In the firſt inſtance, 
Gald and Silver, by being converted into cur- 
rent coin, produce the various accommodations 
of life; and from the value, by the general con- 
ſent of all civilized nations intrinſically allowed 
to them, in a great degree conſtitute wealth, 
| It is ſcarcely poſſible to enumerate the advan- 
tages 


wud 
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tages we derive from Copper, Iron, Tin, and 
Lead, if it were not for the ſeveral properties of 
thoſe metals, we could have no buildings or ſhips 
conſtructed, no uſeful implements or utenſils 
made for agriculture or domeſtic purpoſes, and, 
in fine, our ſituation muſt be reduced to nearly 
4 ſavage ſtate, reſpecting the varied comforts 
and conveniences of ſocial intercourſe. From 
Mercury we receive many benefits we are not 
in every inſtance able to trace, as it is uſed in a 
variety of means, and produces many good ef- 
ſeas philoſophically and medicinally, which 
would be beyond your comprehenſion and my 
preſent purpoſe to explain, I have dwelt more 
on theſe ſubterranean treaſures, as I am con- 
vinced very few comparatively have a clear no- 
tion of their importance and wonderful quali- 
ties, though, in other reſpects what are uſually 
termed well-informed and cultivated by a liberal 
education; thus many who are deeply ſkilled in 
ſcientific learning are totally ignorant of the pro- 
duQtions of Nature, and the general ſyſtem of 
the Univerſe, 

| Lady L. I am ſurprized that the generality 
of perſons ſhould be ſo inattentive to ſubjects of 
ſuch importance, 
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 _ Ment, This almoſt univerſal conſequence 
ariſes from the prevailing erroneous habit of 

confining inſtruction to particular branches of 
knowledge, uſually called ſcholaſtic or claſſical, 
which render perſons learned reſpecting words, 
and ignorant concerning the general ſtructure 
and properties of things, As I have endea- 
voured to explain the interior productions of the 
Earth, I ſhall now proceed to conſider thoſe 
inſtances of Divine power exemplified in the 
varied vegetable ſubſtances that grow on its ſur- 
face. Vegetative Nature differs very eſſentially 
from animal exiſtence, as it conſiſts alone in 
growth, which is commonly called its life. E- 
very Plant properly defined conſiſts of various 
determinate patts, which have this vegetative 
power by Nature, of unfolding themſclves from 
a certain fixed point or baſis downward into the 
Earth, and upward into the Air: the deſcend» 
ing part is gradually unravelled, protruded, ex- 
- tended, / and carried forwards in numberleſs. 
branches and ramifications through the circum- 
jacent parts of the reſilting Earth, S:ones, 
| Rocks, &c. to the moſt filamentary ſtate ; and 
this aſſemblage of parts is called the Root, The 
aſcending part conſiſts of much greater variety, 
and! in fact conſtitutes the de ſubſtance of the 
Plant 
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Plant in miniature, The vegetative power in 
the Earth cauſes the ſeveral parts in the Plantula 
(or embryo of the plant contained in the ſced) to 
evolve and unfold themſelves by imperceptible 
degrees, till at length they are ſeparated one 
from the other, and appear above ground in the 
proper and ſpecific fyrms in what are called 
Leaves, Blades, Stalks, Stems, Branches, Flow- 
ers, Seeds, &c. which compoſe the adult, com- 
plete Plant. ä 

Lady M. I have frequently fon. feds in 
the garden, and obſerved with much pleaſure 
their gradual proceſs of growth. 

Ment, Every Seed contains in itſelf the 
whole Plant' 5 ſimilitude on a ſmall ſcale which 
produced it: this Plantule, or Plantula, is 
placed inthe ſide of each Seed, conſiſting of two 
parts called Lobes ; ; it is included between and 
connected with both on the ſide where they 
join. The economy of the circulation of flu- 
ids through the body of the Plant, is as incom- 
prehenſible as that in the body of animals in ge- 
neral, though its obvious mechanical principle 
is produced by the natural power of attraction 
between the particles of matter in bodies, If 
we attentively examine each particular part of a 
Banks they appear to. be created for ſome im- 


portant 


283 On the Terraqueous Globe, c. 


portant purpoſe or uſe, the Root for its ſtability 
and nouriſhment from the Earth, the Fibres to 
contain and convey the Sap, beſides which there 
are a large fort of veſſels to contain the proner 
and ſpecific juice of the Plant, and others to 
carry air for the degree of reſpiration neceſſary 
to its exiſtence. The outer and inner Bark of 
Trees ſerve to defend the Trunk and Boughs 
from the exceſſes of heat, cold, and drought, 
and to convey the Sap or vegetative nouriſhment 
for the annual augmentation of the Tree, every 
ſpecics of which may in ſome degree be ſaid 
to be an annual Plant, as the- Leaf, Flower 
and Fruit proceeding from the coat that was 
ſuperinduced over the wood the laſt year, which 
never bears any more, but with the old wood 
ferves as a block to ſuſtain the-ſucceeding annu - 
al coat or covering. The Leaves ſerve before 
the Gemma or Bud is explicated, to defend the 
Flower and Fruit, which are even then perfectly 
formed, and afterward to preſerve the Branches, 


| Flowers, and Fruit from the intenſe effects of 


the Solar heat, and alſo to prevent the too rapid 
evaporation of the moiſture about the Root. It 
is worthy of obſervation, that notwithſtanding 


Plants by culture and manure may be highly 


2 2 0 in quality and 1 IM yet the 
| ſame 
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fame Plaſtic Power which operates in every o- 
ther part of the Creation prevents their exceed- 
ing in growth opens _s limits of their original 
ſpecific form, 

Lady L. A Garden affords ſuch a variety 
of pleaſures, it is ſcarcely poſſible to ſuppoſe 
any perſon wholly inſenſible to their impreſſive 
effects. | 


which is confined to the cultivation of Gardens, 
is 2 purſuit fraught with innumerable ſources of 
delight and improvement; yet Vegetation is fo 
diffuſive in its extent, and in every branch even 
in its wildeſt ſtate abounds with ſpecimens to 
exeite our wonder and adrniration: I ſhall there- 
fore briefly conſider its general effects. In the 
firſt inſtance, the greateſt part of the dry land is 
covered with a kind of carpet of green graſs and 
other herbs, not oily moſi pleaſing, but the 
moſt ſalutary to the viſual organs, and this is 
alſo decked with great variety. of. Flowers of 
benutiſul oolours and forms, poſſeſſed of ſara- 
tive and fragrant odours, conducive to our gra- 
tiſication, and the refreſhment of our animal 
ſpitits. The Earth is likewiſe furniſhed with 
beautiful Shrubs and ſtately Trees, affording us 
not only pleaſant and er aur 
513 lutrbaow 9:13 * O0 val Gums, 


Ment. Horticulture, or that kind of ſtudy 


= 
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Gums, We as Tyrpentine,Tar, * Dru £3, 
and yaluable Medicines; but alſo Timber and 
utenſils for all kinds of trade and varied occu- 
pations conducive to the general convenience of 
the human race, and the ſupport of ſubogdingte 
animals. It is graciouſly ordained: by Provi- 
dence, that vegetables which are deſigned for 
animal ſuſtenance are abundantly produced and 
«increafed) and many propagated not only by the 
Seed, but alſo” by the Root producing off. ſets, 
ſome by creeping under ground, and others a- 
bove the ſurface of the Earth... It is a ſtriking 
proof of Divine mercy, that thoſe kinds of grain 

- which are defined: under the general term of 
Corn, (by Which yay are to comptebend all 
hat are of a quality to make Bread) ſuch as 
Wheat, Rye, Barley, and Qats, are very gene- 

- rally diffuſed; and that Wheat, which is the 
pureſt and moſt ſalutary kind, flouriſhes, not 
only in tempexate; but in regions of an extieme 
hot and cold climate, and is alſo, of a xemarka- 
dle fruitful natuſe; whicheven; Pliny, WHO was 
a Heathen, produced as an argument in favour 
of the bounty of God diſpenſed to Man. When 
ve reflect what myriads of beings, are ſupported 
by herbs, grain, and general ivegetatioa, we are 
baturally led to acknowledge the wonderful pro- 


viſion 
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viſion that is made for every ſpecies and grada- 
tion of animal life. The Earth yields an am- 
ple ſtore of every requiſite to ſuſtain the general 
ceconomy of the Mundane ſyſtem, every parti 
cle of which is ſubject to the faine general laws 
and properties, as thoſe clearly defined and ſpe- 
cified in the regular order of the Univerſe, Fer- 
reſtrial as well as Celeſtial. On a general ſur- 
vey of theſe bleſſings, it would be a heinous ſpe- 
cies of neglect to withhold that tribute of grate= 
ſal acknowledgmem for the benefits which, as 
inhabitants of the Terraqueous Globe, we en- 
joy from the combined effects of the varied per- 
fections J have ſo imperſectiy delineated. The 
Earth is the baſis and ſupport of Ml knimals 
and Plants, and affords them the hard arid ſolid 
parts of their bodies, yielding us not only od 
and ſuſtenance, but alſo raimemt! Fhe being 
uſually called Terreſtrial unf mals, from Being 
inhabitants of the Earth as thein congemal Ele- 
ment, are Man, Quadrupetg, Inſects, and 
Neptiles; theſe are all reſpecxively ſo judici- 
6ifly arranged, that the moſt perſect harmomy 
fubtiſts. Beaſts of Prey are confined to deſerts 
atid their native dens, by the reſtraining hand of 
Providence; whilſt thoſe which are docile and 
1 ate more generally diffufed, and by 

__ theit 
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their varied properties conduce either to our 
ſuſtenance or convenience, ſome being fit for 
food, others for the ſupport of burthens and la- 
borious.. purpoſes, and many for our eſſential , 
benefit or amuſement, The noble qualities of 
| the Horſe, the fidelity of the Dog, the utility 
of Qxen, Cows, and Sheep, are ſubjects which 
muſt afford rational grounds, for admiration. 
The degree of inſtinct approaching to rationa- 
lity, exemplified in the Elephant and Beaver, 
and the eminent portion of ſagacity found in a 
great variety of other animals, cannot fail to 
mirels a-gontemplative mind with a juſt ſenſe 
f Du ine Wiſdom, more eſpecially when we 
refloct that theſe, beings, though ſuperior in 
ſtrength, are ſubordinate to the human race, to 
whom they are under ſubjection by the decrees 
| of all. gracious Providence, I will next conſi · 
| der the nature of Inſects, which are ſo called, 
| as. theix bodies appear as it were inſected or di- 
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vided into different parts, heir eyes arc all fixed | 
in their beads, and not moveable as in other 
animals; every ſpecies of, winged Inſects have 
but two eyes, but all the different kinds of ſpi- 
ders hae ſome four, many ſix, and others eight. 
The Inſect Tribe is ſa numerous, I ſhall not 
aitempt to enumerate . aM hall only re- 
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mark they vary very eſſentially, the fame ani- 
mal being at one time an Inſect, the next a 
mere Reptile, and afterwards neither Inſect nor 
Reptile, and are alſo Aquatic as well as Terreſ- 
trial. The various changes of the Buiterffy 
and Siſk-worm are welt known; and many 
remarkable inſtances might be produced of ſe- 
veral tranſmutations in form and quality, that 
would be beyond my preſent purpoſe to deſ- 
cribe, The mechaniſm of the ſmalleſt Inſect 
is a ſubject of moſt exquiſite ſymmetry, and 
frequently of reſplendent beauty; and their o- 
perations, in their ſeveral allotments and ſtations, 
extremely curious. The Spider, the Bee, the 
Silk-worm, and the Ant, afford leſſons of in- 
genuity, induſtry, and prudent economy, wor- 
thy of praiſe, and in many reſpects of imita- 
tion. Spiders are not in reality proper Inſects, 
as they have no feelers, no wings, more eyes, 
and more legs, and their heads are joined to 
their bodies; ſome Inſects have two tranſpa- 
rent membraneous Wings, with ſmall hairs or 
briſtles on the ſurface, and others have four 
wings, two large and two ſmall. ö 
IL M. Pray my ne Mentoria, ware 
a Reptile? 
O 3 , Mi 
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_ Ment. Any thing that creeps or crawls along 
with many ſmall feet, which caufes them gene- 
rally to be called Multipedes, many of this 
tribe haye begn denominated Centipedes, as if 
they had a- hundred feet, and many Miltepedes, 
as if they. had a thouſand; which i is not to be 
underſiood literally, but as implying, that the 
animal has a great number of feet; ſuch as 
Wood-Lice, Caterpillars, moſt Worms, and 
all the Lizard kind; for potwithſtanding they 
have but four feet, they move by creepting and 
. crawling along. . Snails. alſo have no diſtin 
legs, yet belong to the Reptile claſs, as their 
motions conſiſt in, gliding on the ſurface of any 
ſubſtance. 

Lac L, Are not Reptiles uſually conſidered 
28 an inferior order of beings? 

. i Aext.., They poſſeſs many extrgordinary 
qualities. though pezaps not ſuch diltipguilbing 
marks af excellence as many other parts of the 
creation. I will next engage your attention on 
the Feathered Race, which are the molt gay, 
meſodigus, and elegant ſpecies of animals that 
exiſt, If we conſider the beauty; of their plu- 
mage, the ęxquiſite harmony of ſome of their 
notes, the wonderful inſtint they diſplay. 10 
5 . their neſts, and rearing ,their young 


we 
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we muſt allow they are poſſeſſed of many emi- 
nent qualities, as they delight the eye by their 
exterior perſections, charm the ear by the moſt 
perfect melody, and regale the appetite by the 
delicious quality of the fleſh. in many ſpecies 3 
and'by their great variety, and brilliant colours, 
enliven the general appearance of nature. Birds 
that have a carnivorous appetite, are called 
Birds of Prey, ſuch as the Eagle, Vulture, Kite, 
Hawk, &c. The feathered tribe are alfo di- 
vided into two kinds, Land and Water Fowl, 
which clearly diſtinguiſhes their proper element. 
When the formation and plumage of Birds are 
attentively conſidered, they appear to be poſſeſſ- 
ed of extraordinary beauty and agility; it is alſo 
remarkable; that ſome can ſwim, whilſt thoſe 
of lighter bodies, fly to great heights, and many 
migrate at Rated ſeaſons, and return in regular 
order to their native regions. In theſe annual 
excurſive flights, theſe delicate beings muſt be 
ſubject to great exertions and difficulties, and 
Proceed with a degree of regularity which would 
not diſgrace an army of veteran troops. 

'Lady AH. I admire Birds, and take great 
pleaſure in keeping and feeding them. 

Ment. * Every purſuit that tends to increaſe 
your nnn for the Author of Nature, is 


04 laudable 
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Jaudable, and to a mind unperverted from a juſt 
ſenſe of the Divine attributes, every, the moſt 
minute object excites grateful ſenſations. On 
a moral retroſpe of the Terraqueous Globe, 
we ſhall find it abounds with varied ſubllantial 
provilion for its numerous inhabitants. The 
beaſts of the field are furniſhed with paſturage, 
herbaceous, and farinacious food, Inſeas and 
Reptiles are amply ſupplied with ſuſtenance by 
the various produQions of vegetation. Birds 
are ſupporie l by ſeeds, frnits, and an infinitude 
of reſources the ſields and gardens afford; and 
as it is the property of moſt animals to prey on 
thoſe of an inferior. quality, they eat inſets and 
reptiles, whilſt many auimals of ſuperior 
* ſtrength and magnitude prey on them; this uni- 
_ - verſal property produces a general kind of car- 
nage, as the human race are nouriſhed and ſup- 
ported by the inferior beings, which by the ex- 
preſs appointment of their Maker, are created 
for their uſe, and ſubmitted to their care and 
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TUESDAY. 


On Mountains, Rivers, the Sea, 
Submarine Productions, Fiſhes, 
Amphibious Animals, and Zoo- 
phytes. 


 - Menloria, 


N our progreſlive inveſtigation of the won- 

A derful qualities of the component parts of 

| the Terraqueous Globe, the next that demands 
our attention is Mountains, 

Lady Louiſa. I know that Rocks and Moun« 

; tains are of 2 great ſiae and ſtupendous height; 

dut pray Mentoria be very explicit reſpeQting 

their ſeveral ufes and conſtruction. 
O 5 Ment, 
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... . dt... A Mountain, or high. hill.is a part 
of the Earth riſing to a conſiderable height above 
the level of its ſurface; and a rock is a large 
maſs of ſtone, rooted in the ground. . The ori- 

gin of Mountains, many ſuppoſe, was the na- 
tural effect of the Deluge, whilſt others main- 
tain they have been produced by exploſions, by 
the means of ſubterranean fires, and that they 
have probably great concavities beneath them; 
- Tince it has been proved that ſubterranean fires 
have raged in-caverns under. the ſca. By ma- | 
ny, Mountains are. raſbly conſulered as excreſ- 
cences or ĩimpetfections, yet in reality, they are 
productive of great benefit to the human race, 
and many ſpecies of animals, by affording ſhel- 
ter from the intenſe cold of the Northern and 
Eaſtern winds, and ſerye alſo for the production 
of a variety of vegetables and minerals, to which 
no other ſoil is congenial. Theſe terreſtrial 
" protuberances greatly add to the beauty of the 
ſcene, by the contraſted variety they produce of 
hills and vallies; as it is certain if the Egth 
were an even flat ſurface, the ſea would cover 
the whole Globe, and hence become only the 

| habitation of fiſhes and aquatic agimals, | I 

Lady Mary. That would be a dreadful fitua- 
von, I will never in futyre preſume to wiſh 

| any 
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any part of the KR? different from what is. 
produced by the eng effects of Divine wif. 
dow. | 

| Ment, This determination will prove an ef 
feAual barrier againſt haſty conjectures, and 
conſequent erroneous opinions; as we may de- 
pend that there is not an atom in the whole Vo- 
lume of Nature, incongtuous to the organic 
conſtruction of the complete ſyſtem. In proof 
of this aſſertion, it is evident the continuity of 
ridges and chains of lofty mountains, generally 
deing found to run from Eaſtoto Weſt, oonſe- 
quenitly prevent the progreſs of the vapours to- 
wards the Poles, without which they would all: 
run from hot countries and leave them deſtitute- 
of Rain. Mr. Ray remarks, as an argument 
of the importance of Mountains, that they con- 
denſe theſe vapours- like Alembie heads (by 
which you are to andeiſtand a veſſel uſed forthe 
purpoſe of diſtilling liquids) and ſo by a kind of 
external diſtillation, give origin to Springs and 
| Rivers, and by that means, and by amaſling, 
cooling, and compacting them into Rain, ren- 
der the torrid regions habitable. Mountainous 
ſituations ale alſo the only temperature in which, 
Animals of ſeveral deſcriptions can exiſt, 
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Lak I. I am now fully eonvinced of the 
advantages derived from Mountains, and, will 
never be weak enough to wiſh the Earth were a 
perfect level ſurface. | 

Ment. To the benefits I hae already ſpeci. 
fied; I mult add their importance by the produc- 
tion of Metals and Minerals; as the mountain- 
ous parts of the Earth, though apparently only 
very large and high Rocks, frequently covered 
on. the outſide with verdure and herbage, are 
interiorly compaſed of Mines which contain all 
thoſe productions, to which we annex the idea 
of intrinſie value. Mountains, by the diverſiiy 
of the ſoil, are remarkable for producing the 
greateſt variety of vegetables; and peculiarly 
thoſe appropriated to medicinal purpoſes ; they 
alfo prove in ſome degree boundaries and de- 
ſences to the territories and kingdoms in conti- 

1 counties. 

Lady A. When you are e Moun- 
rains, you fometimes mention Rocks ; in what 
| degree, my dear Mentoria, are they couneQted ? 
Ment. All the Earthy ſubſtances of which 
; ſome Mountains are compoſed, and with which 
"the might once have been covered, have for 


| 2 been waſhed away from their ſummit, and 


nothing i is left remaining but immenſe Rocks, 
| that 
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that no tempeſt has been able to deſtroy, which 
cauſe the tops of Mountains to be bare and 
pointed, and occaſion thoſe maſſes of Rocky 
ſubſtances that frequently fall from tremendous 
precipices, When Hills and Rocks are found 
formed of a heterogeneous maſs of Marine pro- 
ductions in inland Gtuations, ſuch as ſhells and 
ſtalks of Sea- weed, and in other reſpects of a 
ſimilar quality. with thoſe which ſtand within 
low water mark, it is reaſonable to ſuppoſe they 
are ſo many wrecks and monuments, of the ge- 
 neral deyaſtation the Deluge produced ; as a maſs 
incorporated with petrified Sea bodies cannot 
otherwiſe be probably accounted for at ſo re- 
mote a diſtance from their genuine native ſource. 
- | Lady I. Are there not a great number of 
Rocks in and near the Se: 
. Ment,” Undoubtedly, and which frequently 
| produce the moſt fatal effects to mariners by the 
calamity uſually called ſhipwreck, accaſi oned 
by the veſſels daſhing againſt the Rocks. Theſe 
ſubſtances are formed of the common ſediment 
of the Sea, as ſand, bones of Fiſhes, ſtalks of 
Sea Weed, empty Shells, 2 nd a yariety of ex- 
traneous marine productions, that are rolled in- 
0c beds by the conſtant agitation of the Waters, 
7 and thus being blended together, by the violence 
of 
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of the flux and reflux of the Sea, are banked up 
; towards, the ſhore, which | is the cauſe of the in. 
clinsfton or dipping of Rocks. No fooner i is 
this ſtratum laid, than there i is a continual ac- 
ceſſion of the fame matter, till the maſs has 


| reached a certain height i * Water. Theſe looſe 
0 materiale, a as ſoon as vegetation 'commiences, are 


adhered by a ſtrong cement, and aſſume the con- 
filtency of "Stone, © and frequently appear like 
white Niapble,' capable of a high poliſh : this 
So I hope will give you * £ "Teas idea of 
dock ky ſubſtances.” * 

255 M. 1 now have. a clear notion of 


22 Rock cs and Mountains, but pray M Mentoria def. 


eribe be what . ale, and by what means 
N N 5 on 
| 15 * ky 8 1 
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Phat and biuumen, with ke combuſtible mat- 5 
ter, Which ſe IVE as ; food t to 2 ſubterranean fire. 
_ The orttice from which the eruptions proceed, 


"are ohen of g cat extent, from 'wheh& ile 


y 12 8 ams, or rivers of bitumen, fulphür, 


me ted — and clouds of calcined tones, 
2 , and en enorih normous maſſes of Rocks, Which 


2h) Grp in their operations, cauſe Earth- 
cities, overthrow Mountains, 
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and agitate the Sea, In Europe there are three 
remarkable Volcanoes, Mount Etna, Mount 
Veſuvius, and Mount Hecla, In Aſia, and A- 
merica there are a great number of burning 
Mountains that ſometimes emit fire and ſmoke, 
and alſo in Africa there are ſeveral phænomena 
of this kind. In continental countr' es, tte 
Mountains uſually form chains, and in Iflands_ 
are generally more diſtin and raiſed above the 
Sea in pyramidical or conical forms, and are 
denominated Peaks; all theſe prominences are 
maſſes of Rocks heaped one upon the other, 
from ſome of their ſummits occal ionally emit- 
ting burning matter ſimilar | to, Volcanoes. Pre- 
cipices that are between, Rocks, are cauſed by 
the ſinking of Rocks, from the effect of air and 
froſt which ſeparates them, and by the j joint ef- 
fort of torrents, they are divided into a variety 
of cleft forms. 

La L. I believe the next dale you are 
to illuſtrate will be Rivers; I expect they will | 
prove a pleaſing contralt to the burning Moun- 
' tains, 

ent. Indefining.the properties of Rivers, 
we {hall find they are only Waters deſcending 
by their gravity to lower parts of the ſurface of 
the, Far, in proper chapnels, and are entirely 


Oocca- 
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occaſioned by great quantities of Water cot. 
lected on the tops and ſides of Mountains and 
high lands, from the accumulated vapours of 
© Rain, Snow, Fogs, Dews, and alſo Clouds, 
Which run through various chinks and apertures 
into their internal cavities and reſervoirs, til 
they are completely filled. The ſuperfluous 
Water afterward flows through various channels 
and receſſes to the ſides of Mountains, where 
they form i in concavities Pools, Ponds, or Lakes, 
and alfo operate as bubbling Springs, many of 
which are of a perennial, others of an intermit- 
ting, and ſome of a reciprocating quality. 

Lady MH. I have heard you frequently men- 
tion the Head and Mouth of Rivers, what do 
theſe terms ſignify? 

' Ment, The Head of the River is the ſource 
"from which it firſt ſprings, and the Mouth im- 
plies where it empties or diſcharges itſelf into 
ſome Sea: thus the Nile riſes in the Abyſſinian 
Mountains and falls into the Egyptian Sea, a 
ſituation immortalized in Fame, by Lord Nel- 
ſon s brilliant victory. 

Lady L. I recollect your mewing me the 
ſeven Mouths of the Nile, in the maps of your 
facred hiſtory. Pray, Mentoria, what are the 
Principal benefits that we derive from Rivers? 

Ment. 
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. Ment, They are ſo diffuſive, I cannot poſ- 
ſibly re-luce them to any ſpecific form or num- 
ber. la the firſt inſtance, their flux and reflux 
occaſioned by the influence of Tides, which 1 
have already explained, are produced by the at- 
tractive powers of the Sun and Moon on the 
Ocean, and prevent that ſtagnation which would 
inevitably render the water of a putrid quality, 
_ conſequent]y of a deſtruQive tendency. In the 
next place, Rivers ſupply water for the general 
accommodation of life, are indiſpenſibly neceſ- 
ſary for Navigation, driving of Mills, working 
of Engines, and a variety of other important 
purpoſes, beyond my ability to ſpecify. Rivers 
poſſeſs many extraordinary qualities; the prin- 
. Cipal Rivers fall into the Sea; but there are 
ſome that loſe themſelves in the ſand, and others 
that appear to penetrate into the Earth ; it is 
| alſo obſervable, that in inland ſituations at a diſs - 
_ tance from the Sea, they flow in a direct line, 
but as they are near their Mouths they acquire 
more of a winding or ſerpentine courſe in their 
progreſſion. — | 1 
Lady L. Pray, Mentoria, what are Lakes? 
| Ment, A Lake is a ftanding pool, or great 
collection of waters, which differ in quality z 
bone have no connection with any River, and | 
from. 
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from which no water goes out ; others do re- 
ceive Rivers, and from' which allo others run; 
and there are ſome which only receive Rivers, 


Re ſhall not ſpecify the different Lakes, as I tally 
| explained t that branch in my LeAure on Geo- 


enn 
De 


Lach M. As | have bois your ac - 
count of Rivers, 1 ſuppoſe the next ſubjet of 


your inſtructions will de e the e Sea. 91 v. 


Ment, $ Fea i is a general term adopted to ex- 


4 preſs. the immenſe b body alt water poſed to 
that o of Riv rs, which Ji 


| difere 5 quality; 
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: or diviſion © of the gener; 12 0 | often | 0 called 
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poſed to exceed two thirds, As the Waters of 
the Earth mult neceſſarily riſe to the ſurface 
thereof, as being ſpecifically of a lighter quali- 
ty; it was expedient there ſhould be large ca- 
vities, as receptacles, to contain them, or they 
would have oyerſpread the ſuperficies of the 
Globe, and rendered it uninhabitable for ter- 
reſtrial animals. 

Lady M. What would have been the im- 
mediate cauſe of that dreadful, effeR ? 
| Ment. The centre of the Earth is ſuppoſed 
to be of a magnetic quality, by being the com- 
mon centre of Gravity, to which all objects on 
the Terragueous Globe invariably are attraQ- 
ed; and as it is the nature of Fluids, that they 
equally yield ta equal powers, and the power of 
attraction being every where equal, at equal diſ- 
. tzaces from the centre, it follays as 2 natural 
 conſequegce that the ſuperficial parts of the Wa- 
ter will every where contyrm themſelves t an 
equi-diſtam fyuation from. the gentre. and by 
that means couſtiiute the ſurface of a ſphere, as 
far as they extend. 
Lach M. This rationally accounts for what 
before appeared to mo inexplicabe. ; but pray, 
my dear Mentoria, what is the depth of the 
* 7 
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Ment.” The depth or profundity of the O- 
cean in ſome places is aſſerted to be unfathom- 
able, and in others variable, ſome few parts are 
above a mile deep, but the moſt common 
depths are from 60 to 150 fathom ; and the 
profundities are much lefs in Gulphs and Bays 
than in Oceans; and in general the depth of the 
Sea bears a great analogy to the height ans 
tains on land. 

Lady L. I am furprized ſo many Rivers 
Falling into the” , a not cauſe it to over- 
"ow. =" 

Ment.” The e caps ly PE 
not encreaſe by the means of a vaſt acceſſion 
of waters from Rivers, isprincipally occaſioned 
by the Waters returning from the Sea by ſubter- 
' ranean cavities, and aqueducts, through vari- 
ous parts of the Earth; and alſo from the quan- 
"tity of vapours raiſed from the Sea and falling 
on the land which by that means cauſe only a 
circulation, but no increaſe of Water. 

Lady L. It is ſurpriſing that the Sea, which 
frequently appears ſo tempeſtuous, does not at 
thoſe periods inundate the land. 

+ Ment. ' It can only be. aſcribed to the om- 
niſcient decrees' of an over-ruling Providence; 

that the Sea ſhould compoſe itſelf to a level, or 
. 5 equal 
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equal ſuperficies, and with the Earth be com- 
priſed into a ſpherical form, and that it ſhould 
alſo be defined by ſtrands, ſhores, and certain 
limits: as however the Sea may appear to rage, 
its Divine Creator thus proclaims, “thus far 
ſhalt thou go, but no further”! Notwithſtand- 
ing the Sea does not exceed its bounds in a de- 
gree to prove deſtruQtive, in ſome inſtances ſe- 
veral encroachments hare been made, of no im- 
portance when conſidered as relatively connected 
with the general aeconomy of the univerfe. It 


is a matter of, diſpute whether thoſe encroach- | 


ments made by the Sea on the land, or whether 


the Land or the Water are gaining on each o- 


ther, in this terraqueous Globe. In Great Bri- 


uin ſeveral encroachments have been remarked ; - 


in the time of Auguſtus, the Iſle of Wight was 
a part of the Iſland of Britain, ſo that at that 
period the Britons croſſed over towards it with 
carts loaded with Tin, In general on the Eaſt- 
ern ſide, the Sea has gained ground, whilſt on 
the Southern and Weſtern it has increaſed in 
ſome places, and loſt in others. 
Lady L. What produces the beautiful Waves 
ant e. appearances of the Sea? | 
The natural effects of the Flux and 
——5 of the Sea, by the mutual attraftion of 
8 the 


TIP 
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the Sun and Moon, but principally of the latter, 
which I have fully deſcribed in my explana- 
tion of the doctine of Tides, as produced by 
the univerſal power of the Laws of Gravity 
and Attraction. The Waves, Billows, and 
Surges which cauſe ſuch a varied ſublime effect, 
are occaſioned by the agitation of ſo vaſt a body 
of Water, by the efforts of the Winds and the 
joint influence of the Tides : and their diverſity 
of tints and hues is derived from the Solar rays 
ernitting light in peculiartiretions, The falt- 
neſs of Sea Water is on very rational grounds 
aſcribed to Mines and Mountains of Salt diſ- 
perſed in the depths of the Sea; this ſaline pro- 
perty is of diffuſive utility, as it preſerves the 
great expanſe of Water from the effects of pu- 
trefaction, by keeping it pure and uncorrupted ; 
jt alſo tendets the Water more denſe” or heavy, 
and conſequently better fumed to fuſtain ſhips 
of tatge burthen, and promotes the porpoſes of 
havigatioh by being leſs ' able” to freeze, and 
thereby ptove inacceſfible, and alſo to fiourfI H a 
variety of beings whoſe native Element is the 
Sea, And laſtiy, to fertilize lands by the fatinary 
effects of its faline vapours, and the qualities 
that ate tetiaſted from its 5 Eitibous Fo, 


| as tire. | 
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Lady 4. You Have given ne ſo clear un ac- 
count of the Sea, that next Summer, when 1 
0 to Weymouth, I ſhall view it with | peculiar | 
pleaſure and attention. 
Mint. There) yet remains many wonderful 
properties for me to deſcribe, in particular, reſ- 
peckin ng ſubmarine vegetative productions, which 
include Plants, Shiubs, and Trees, chat grow 

un der the | Sea, , or on it its immediate cats. 
Lach L. 1 have frequenily ſeln Sea Weeds 
of vari , deſcriptions, and have fag many i in 

my pa en- 

The Submarine vegetables are di- 


775 into Ne, < claſſes, Plants, Arboteſcent 


# GT uv 


E is el Coral. 11 texture and form 
of theſe varied objects are ſo well Eniown, I 
wan not attempt to deſctibe or enumerate 
| them ; ; they differ very eſſentially in their ori- 
gin f from the nature of terreſtrial Plants, which 


are, germinated from 'a ſeed, 4d derive weir 
nouriſhment from the Farth' by means of their 
7000 and fi fibres, whilt Sea Plants are fixed by a 
= bafis 10 t e hard ſurfaces of Stones and 


e Kay to receive their nutriment 


n through the general component parts 
of 


312 On Mountains, Oc. 


of their bodies, and have no Seeds or "AA 
As theſe plants are conſiderably. lighter than 
Sea Water, they are conſequently ſupported by 
it; and when by accident they are torn from 
the ſubſtance to which they adhere, they ſwim, 
and are waſhed on ſhore by the ſurges of the 
Sea, and by being caſt on the Coaſt, afford im- 
provemegt to the curious, benefit to thoſe em- 
ployed in agriculture, and alſo in glaſs manu- 
_ factories, by burning the Sea Weeds toe the 
ſalt their aſhes contain. 

Lady M. besen before ko au Cor is 
a Sea production. 
Man. The ſpecimens you rake, 
| fer very eſſentially from the. Corallines 1 have 
juſt mentioned. The Coral you admire is a 


| vegetable Spar, or Cryſtal, that, the, Earth pro- 


duces, whichgis nouriſhed by Sea Water ; it 
chiefly grows upon Rocks in various ſpecies, 
ſorms, ſizes,” and colours; the moſt perſect ſort 
of Coral. is the red and white, as the black Co- 
ral is in fact only, a ſubmarine wood, Belides 
this genuine kind of Coral, there 1 is 2 ſpurious 
ſpecies, called Madrepore, of which, ther eare 
owe in Canada of a lively blue hue, e 
orm and gromth of Sea Plants "re a lk in 


e ſkill, and that 2 motion 1 5 
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Water extends to a conſiderable depth; as thoſe 
Plants which grow at the bottom of the Sea, 
and at a great diſtance from its ſurface, gene- 
rally are of a flat form, in ſome degree reſem- 
bling the conſtruction of a, fan, but not with 
lateral branches like Trees, which conſtruction 
is peculiarly adapted to enable them to encoun- 
ter the flux and reflux of the tide, without ſuſ- 
' taining any injury as to their figure or duration, 
In the moſt profound aby ſſes of the depths of 
| the Ocean, Mr. Ray thinks it highly probable 
there are neither Plants nor Fiſhes, as their re- 
mote ſituation from the external ſurface would 
render the portion ol air, and the ſupply of in- 
ſes as food, inadequate to the purpoſes of ex- | 
iſtence; and ſrom the influence of their aquatic 
element, Submarine Plants are of a duſky olive | 
colour, but never af a vivid green, hue, like ter- 
reſtcial vegetables; though many are of the moſt 
delicate. texture, . and poſſeſſed of inherent beau- 
tiful, colours : and tu the variety I have already 
nume, the Sponges which are common 
in uſe, gonſtions ® (08 apy TIO 
Vegetables. 1 
„Ia L. Do we not. derive fer adran- 
ag ding ikea of Mend, * 
N 4 4 10 N. 4 ü en Ie 


„ 
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Meni We are benefited very eſſentially by 
our infular ſituation; in the firſt inſtance, by 
the extent 'of Trade and Commerce; and alſo 
by the conſequent influx and connection with 
the moſt diſtant regions, which accumulate 
wealth, and tend to the general civilization of 


the inhabitants of ſuch a diſtinguiſhed Ifle; bleſt 


by local advantages, and protected by lehient 
laws adminiftered with impartial juſtice. Not- 
withſtanding you are well informed reſpecting 
the principal»Iflands'in the different parts of the 
Globe, I muſt add ſome remarks reſpectiog the 
New Iflands that are ſoretitnes produced by 
the ſudden operation of ſubterranean Fires, or 
by the more [gradual procefs of ſediments of 

Water, theſe are but rare; but there are many 
New Tflands occaſſoned by the Mud, Sand, 
and Earth, which the Rivers or the Sea convey 
to different parts of the Globe ʒ che Sea alſo by 
retiring from certain Coaſts, and by encroach- 
ing on others, and thereby covering the loweſt 
part of the ſurface, by that means produces the 
Tame effects; and it is obſervable, there are but 
very few iſlands in the middle of the Sea, but 
chiefly near to continental countries, where they 
| were problbly fortned, either by the retreat or 
1 approach of that irreſiſtible body of Water. 1 

21 - Wait 
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| | * 

ſhall now cloſe my account of Iſlands; I hope 
you are truly ſenſible of the individual and gene- 
ral bleſſings we enjoy, as natives of a land en- 
lightened by Chriſtianity, refiged by the pro- 
greſs of Arts and Sciences, and protected by a 
wiſe Conſtitution, which is the baſis of Civil 

and Religious permanent ſecurity. 
Lach M. It is impoſſible for me to expreſs 
my. gratitude for the diſpenſation of the bleſ- 
ſings you. have enumerated ; and. I regret the 
probability of your having coped your ac- 
count of the Sea. 1 8 
. Ment, Concerning its general properties, 
1 have litile more to obſexve, but as I have en- 
deayoured to explore its moſt profound receſſes 
and its ahundant productions, it is in ſume 
degree neceſſary for me to make ſome remarks 
concerning, its various Inhabitants. Ia this 
re ſeatch, Fithes are the firſt claſs of beings, that 
preſent themſelves to out view, which may be 
thus, diſtinguiſhed; brit of the. cetaceous kind 
that includes the Whale in all its varieties, the 
Dolphin, the Grampus, and the Porpoiſe, which 
in, ſome degree reſemble Quadrupeds in their 
internal conſtruction and habitudes, and cannot 
ſubſiſt under the. water, for any conſiderable 
(ob. of ume; the next tribe are of the Car- 
P 2 4ilaginous 
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tilaginous kind, which have cartilages or griſ- 
tles inſtead of bones, and are ſubdivided into 


the Shark, and Ray kind. The next are the 


ſpinous kind of Fiſhes, or thoſe of the'bony 
kind, which are ſo numietous, they are ſome- 
times divided into a variety of claſſes, to denote 
their ſeveral properties, ſume of which poſſeſs 
a poiſonous quality. The laſt order is Shell 
Fiſh, which are thus ranked. Pirſt the cruſ- 
taceous kind, ſuch as the Lobſter, Crab, Tor- 


toiſe and Turtle; next the teſtaceous ſpecies, 


the ſhell of which may be conſidered as its ha- 


| bitation: as theſe ſubjects may be traced in 


infinite variety, as the means of giving you a 
clear idea of their ſeveral general diſtinctions, 


1 ſhall inform you that Ariſtotle divided them 
in the following manner. The -univalve, ot 


turbinated, which conſiſt of one piece like the 
ſhell of a ſnail; ſecondly the bivalved, conſiſting 
of two pieces united by a kind of hinge, as an 

Oyſter ; and laſtiy the multivalve, conſiſting of 
more than two pieces; many of which tribe are 
formed ot a number of parts. All theſe vari- 
ed ſpecies are found in different depths of the 


Sea, and are valuable in proportion to their 


bead, n ore e 1 
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Lach L. A friend of mine gave me a col- 
leQion of ſhells which J greatly eſteem, I be- 
lieve he brought them from the Eaſt Indies: 
Pray Mentoria, are not Pearls produced from 
ſome kind of Shell Fiſh ? 

. Ment. The moſt rare and beautiful ſpecies 
of "Shells are brought from Eaſtern regions ; 
| your preſent wil appear doubly valuable if bu 
not on 1a. admire it. for the varied exterior elegance 
of. its ſeveral ſpecimens, but alſo refle& 
that 4 the moſt. minute article has been the abode 
of ſome animated being. Pearls, as you rightly 
imagine, are the production of Shell Fiſh, ma- 
ny of which are found to contain Pearls, but 
particularly that ſpecies which has obtainenl 
the name of the Pearl Oyſter ; it has, a large 
firong ſhell of a whitiſh hue, exteriorly of a 
wrinkled rough. texture, and in the inſide of a 
filver colour and ſmooth quality, from which 
what we call the Mather of Pearl i is produced, 
The Oyſters which contain the ſuperior kind of 
Pearl, are principally found in the Gulph of 
Ormus, and ſeveral parts in the Eaſt Indies; 3 
though there are 4 Fiſheries eſtabliſhed i in 


dier 299g 7 diving for them to a conlidera- 
323 7 3 8 
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ble depth, which is effected by the efforts of 
| Kill, undaunted by imminent danger. Pearls 
which are eſteemed as an elegant coſtly orna- 
ment, next in degree to precious ſtones, are 
nothing more than a preternatural excreſcence of 
the Fiſh, probably not the effect of diſeaſe, 
but only produced by ſome extraordinary means 
from the ſame matter chat ·conſtitutes the ſhell. 
Laay L. Itis extremely kind of you to give 
us ſuch à particular account of thoſe things 
which we fo often view, but have never r ſeriouſly 
regarded. | 
Ment, I have endeavoured to deſcribe the ſe- 
veral kinds of Fiſhes, which you muſt ſtrive by 
Tome other means to be circumſtantially ac- 
quainted with. Fiſh in general may be regard- 
ed as inhabitants of the Sea; though ſome par- 
ticular ſpecies live in freſh Waters, and others 
migrate annually; 40 Rivers to. depoſit their 
ſpawn, which could not be ſo ſafely diſpoſed of 
in the tempeſtuous depths of the Ocean, 
conſtruction of Fiſhes is admirably adapted to 
their peculiar ſituation; the air-bladder with 
Which they are almoſt univerſally endued, ena- 
bles them to reſpire in an element apparently un- 
| congenial to that purpoſe. . Their fins, and tail 


"ap formed of "wy to accelerate their pro- | 
22 * 
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greſs, and keep their body in proper equilibrium 
and due courſe : and their great fecundity is 
wiſely ordained for the preſervation of each fpe- 
cies, as they are not. only food for Man, but 
the objects of prey for all ſuperior kinds of 
Fiſhes, which make regular depredations on 
each other, and ſubſiſt by that means, and on ' 
the inſects and plants the Sea produces. | 
Lady M. Are not Fiſhes a very wonderful 
tribe of animated beings ? | , 
Ment. Without doubt, and diſtinguiſhed by 
ſeveral characteriſtic marks, as well as by great 
inequalities in their dimenſions, ſome being ſca- 
ly, others covered with ſkins of a ſmooth ſurface, 
and many defended by a coat of a hard, yet often 
of a brittle quality : they are alſo ſubject to great 
variations in ſize, ſome being of a latge magni- 
tude and others diminutive; and great numbers 
fit for food, but ſome particular ſpecies of a 
poiſonous nature. Beſides Fifhes, there is ano- 
ther kind of animals whole proper element is 
the Sea; ſuch as Seals in their ſeveral varia- 
tions, the Walrus and the Manati : theſe crea- 
tures all form a diſtinct claſs in the ſcale of be- 
ings, by being compounded of heterogenous 
qualities, chich render them, notwithſtanditg 
they are animals, neatly allied to the Cetaccous 
| tribe 


1 
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tribe of Fiſhes; as the Seal and Walrus have 
a kind of members reſembling four feet, conſe- 
quently approach nearer to quadrupeds than to 
Cetaceous Fiſhes ; but the Manati by having 
only two fore feet, reſembles the Cetaceous 
kind more than quadrupeds. The Seals, and 
Walrus alſo, from the peculiar conſtruction of 


) their heart, can ſubſiſt either on Water or 


Land: but the Manati ſpecies cannot properly 
be termed amphibious, as they never entirely 


leave the water, but only advance their head to 


the ſhore to eat graſs and berbage: they are 
ſometimes found j in Salt Water, but chiefly i in 
Crecks and Rivers near the Sea, but not very 
far from land. 1 

Lady U.. What do you,r mean 'by,, am. 


Phibious animals, .my dear Mentoria: ? is the 


Sea Bear of that quality? 70 ve 
.Ment., The Sea Bear, which i is of called 
the White Beat, the Polar Bear, or the Sea Bear, 


is not of chat claſs, as it only lives occaſionally 


on the fields of ice in the frozen. Seas, and at 


| Other times on land. The term amphibious 


is properly applied to ſuch animals as are con- 


N *Arufted to breath we air, but paſs the greaſeſt 


part of their time in the Water, as hat ele- 
ment affords them 2 mah food, {| och as the 
$34 | Fr og, 
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Frog, Otter, Beaver, &c. &c. and. likewiſe 
to ſeveral ſpecies of plants as grow either on 
Land or in the Water, viz, the — Wil- 
low, &c. &c. 

Lady Mary. I fear you have finithed your 
account of the Sea, its productions and nu- 
merous inhabitants; and I anticipate with 
much concern that your inſtructions on Natural 
Philoſophy are nearly terminated, 

Ment. There yet remains another branch 
of exiſtence immediately connected with the 
Sea, called Zoophytes, that are-not produced by 
the uſual courſe, but by difleRion ; as, if they 
are divided into ſeveral parts, each becomes in 
due time a perſect animal; ſuch as the Polypus, 
or Polypes, which according to their varied 
ſpecies have different names. There is alſo 
another wonderful genus of Sea animals that ap- 
pear to be a kind of animated plant, and grow 
upon the ſurface of Rocks, Pebbles, Stones, 
&c. to which they fo firmly adhere, it is with 
difficulty they are ſeparated without eſſential in- 
Jury to their texture, They are of various ſpe- 
cies, forms, ſizes, and different colours, one 
in particular, is called the Sea Anemone, and 
others riſegible young Aloe leaves, and many 

when 
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| when: ons 5 like Flowers beautiſully 
variegated. 1 7 

 Lagy. 20 1 can ** Bene tha 
reſemble flowers, be animals ? | 

Mens. It is evident they are pofſeſſed of 
animngl powers, from the motions and actions of 
their bodies; and they are aſſerted to be very 
expert in ea rowing their prey ; 
ſuch as Crabs, &c. &c.,. To this wonderful 
claſs of beings, the Polypus, the Earth Worm, 
and all the varieties of the Sea Nettles, properly 
belong,” and very. probably alſo, thoſe that pro- 
duce Coral, and Sponges. 
Lady M. The next time that I am on | the | 
Sea coaſt, I will endeavoux to get ſome of thoſe 
Animated Plants; as I ſhall, take, great hi 
in ſuch curious Phenomena. «41 OS 

Ment, I have conſidered the Earth, fiſt as 
a Planetary Orb, performing its annual courle - 
round the Sun; ſecondly, as a Terraqueous 
Sphere compoſed ot Land and Water; and 
laſtiy, as a Congregated Globe, inhabited by 
myriads of beings endued with powers ſuited to 
their ſtate of .exiſtence, On a. philoſophical 
ſurvey ol the operations of Nature, it appears 
evident, that the Deity in a variety of inſtances, 


e unfolds his divine attributes in the ge- 
neral 


S 
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neral ſyſtem of the Univerſe, In the animal 
claſſes, the gradation is progreſſive from; Man 
to the Ape; ſrom the Ape to Quadrupeds; 
from Quadrupeds to Cetaceous Animals; and 
from thoſe tribes to Birds, Fiſhes, and Reptiles. 
By extending this reſearch (till further, we may 
clearly trace the degeneration from | Reptiles to 
Inſects; from Inſects to Worms; from Worms 
to Zoophytes; and from Zoophytes to Plants. 
In each variation the declenſion is marked by a 
combination of qualities which have a kind of 
analogy, and form a regular ſhade that connects 
every genus into a ſyſtem 4 order, and 
organic harmony. 

Lach M. I had no idea * were e ſuch 
Grailarities. and connections as you have ſpeci- 
hed ; but am now clearly convinced, that every 
part of the Creation abounds with perfections, 
which are not ſufficiently the object of atten- 
tion, nit, ＋ 22 X 

Ment. The Univerſe proclaims its Maker's 
praiſe, by the various proofs. it exhibits of Di- 
vine Excellence; ' bleſſings which are diffuſively 
diſpenſed, though but imperfectly eſtimated or 
acknowledged. Our gratitude ſhould be pecu- 
liarly excited when we reflect, that in the gene- 
ral ſcale of Being, the Human, Race hold the 

| os © 
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firſt claſs. This ſuperiority ariſes wholly from 
their intellectual faculties ;' as ſeveral 'inferior_ 
ſpecies exceed them in ſtrength and magnitude, 
and by the operations of inſtinct, equal them 
in ingenuity, and many other valuable qualities; 
therefore | their pre- eninence alone originates 
from the poſſeſſion of Reaſon,” and that immortal 
pure intelligence of Mind that render them 
capable to judge between Good and Evil, and 
td contemplate the works of their Creator. 
The general ſubordination that may be deline- 
ated in alf parts of Animated Nature, as ne- 
ceſſary to the exiſtence and welfare of every 
member of each ſpecies, inſpires a contempla- 
tive mind with acquieſcent reſignation reſpect- 
| + ing the ſeveral ſtations and allottnents in life, 
- which conſtitute ' collateral | degrees, conform- 
ing to thoſe in the Animal Genera, as relative 
to diſtinctive qualities. Thoſe properties which 
—_ exalt Human Nature to its greateſt poſſi ible de- 
| gree of perfection, are univerſally diſpenſed; 
ſuch as Reafon, and the various operations of 
Intellect; whilſt partial UiſtinRions, as ele- 
vatell Rank, Riches” and Power, are only oc- 
caſionally beſtowed to ſulfil the general pur- 
poſes of order, requiſite for the beneft of the 
n a individually, thoſe poſſeſſions 


neither 
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neither enſure happineſs nor prove an exemp- 
tion from the various conflicts and vicifſitudes - 
of temporal events. On an impartial retrof. 
pect of Human Frailty, and a juſt ſtatement 
of Divine Mercies and diſpenſations, thoſe 
mult be conſidered as ineſtimable that deliver 
Mankind from the dominion and penal conſe. 
' quences of Sin, by the perfect atonement of 
our bleſſed Redeemer ! Let theſe ſublime truths 
enlighten your minds, and produce humility in 
its moſt comprehenſive and refined ſenſe, which 
in the higheſt ſtation, is not inconſiſtent with 
dignity of character; endeavour by your exam 
ple and precepts, to {tem the current of popu- 
lar error in all matters that operate againſt the 
ſuggeſtions and decrees of Moral Principles. 
By your general conduct evince an uniform de- 
vout reverence for the Chriſtian Religion, Ho- 
ly Ordinances, and Sacred things; but above 
all, as.the ultimate criterion of your duty, che- 
rin an entire, unlimited confidence in the Pro- 
miſes of God, and the efficient Protection of his 
Divine Providence! 


FINIS. 


- 


DIRECTIONS ro TRE BINDER. 


| The Gro ito face the Title. 
Table of Diameters and Diſtances of PLA- 
ars, to face Page 28 


The NonrRRx Cakrs rial HMI 

' "SPHBRE, and the SobrREEN CEIESTT- 
AL HeMiSPHRRE, to be placed between 
pages 34 and 53, on a Guard, 

Liſtof ene STARSto face . | 


ol . = * 
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1 7 \ ERRAT A, 


Page 6. Line 6. for iu, read in, "mw 
— 3. — 20. for hid, read hidden. 
— 58. — . for Plecader, read Pleiddes, 
— 1 for is, read are. | 

70, —— 17. for Archemedes, read Kae. | 
ride te — 8. for is, read are. > 


